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An i n v e s t i g a t i o n  h a s  b e e n  i n i t i a t e d  i n t o  th e  
p o s s i b i l i t y  o f  t h e  phenomenon o f  r i n g - c h a i n  ta u to m e r is m  
e x i s t i n g  i n  m a c r o c y c l i c  s y s te m s .  A s e r i e s  o f  ^ - p h e n o l i c  
a c i d s ,  9 - ( 3 - m e th y l - 4 - h y d r o x y b e n z o y l ) - n o n a n o ic  a c i d  (X L I) ,
1 1 - ( 3 - m e th y l - 4 - h y d r o x y b e n z o y l ) - u n d e c a n o ic  a c i d  (XLIV),
1 1 - ( £ - h y d r o x y b e n z o y l ) -u n d e c a n o ic  a c i d  (XLVI), an d  1 2 - (p -h y d ro x y -  
p h e n y l ) - d o d e c a n o ic  a c i d  (X L V II I ) , h a v e  b e e n  p r e p a r e d  an d  
c h a r a c t e r i z e d .  I n t r a m o l e c u l a r  c y c l i z a t i o n  o f  t h e s e  compounds 
was a t t e m p t e d  by  s e v e r a l  m ethods t o  p ro d u c e  model f i f t e e n -  
an d  se v en te en -m em b e re d  £ - p h e n y le n e  b r i d g e d  m a c r o c y c l i c  l a c t o n e s .  
I n  none o f  t h e  a b o v e -m e n t io n e d  c a s e s  was an y  l a c t o n e  f o r m a t io n  
o b s e r v e d .
An a l t e r n a t e  r o u t e  t o  t h e  p r e p a r a t i o n  o f  t h e s e  m odel 
l a c t o n e s  in v o lv e d  t h e  f o r m a t io n  o f  a  m a c ro c y c le  and  i t s  s u b ­
s e q u e n t  c o n v e r s io n  t o  th e  p r o d u c t .  The f o u r t e e n -  and  s i x t e e n -  
membered k e t o n e s ,  1 , 2 , 3 , 4 - b e n z o c y c l o t e t r a d e c a - l , 3 - d i e n e - 5 - o n e  
(LV) an d  1 , 2 , 3 , 4 - b e n z o c y c l o h e x a d e c a - l , 3 - d i e n e - 5 - o n e  (LVI) w ere  
p r e p a r e d  by  i n t r a m o l e c u l a r  c y c l i z a t i o n  o f  1 0 -p h e n y ld o d e c a n o y l  
c h l o r i d e  an d  1 2 -p h e n y ld o d e c a n o y l  c h l o r i d e ,  r e s p e c t i v e l y .
ix
«T re a tm e n t  o f  LVI u n d e r  c o n d i t i o n s  o f  t h e  B a e y e r - V i l l i g e r  o x i ­
d a t i o n  p ro d u c e d  1 2 - (£ -h y d ro x y p h e n y l ) -d o d e c a n o ic  a c i d  l a c t o n e  
( L V I I ) . The a n a lo g o u s  r e a c t i o n  w i th  k e to n e  LV l e d  t o  
a  com plex m ix tu r e  o f  p r o d u c t s  w hich  c o n ta in e d  l i t t l e ,  i f  an y , 
l a c t o n i c  m a t e r i a l .  Both  k e to n e s  LV and  LVI and  l a c t o n e  LVII 
d i s p l a y e d  a n  nmr s h i f t  t o  h i g h e r  f i e l d  o f  t h o s e  m e th y le n e  
g ro u p s  i n  t h e  b r i d g e  r e s i d i n g  o v e r  t h e  s h i e l d i n g  cone  o f  t h e  
a r o m a t i c  r i n g .
A s e r i e s  o f  (jl i  - a c y l  a l c o h o l s  and  a c i d  d e r i v a t i v e s  
r e l a t e d  t o  1 1 - ( £ - t o l u y l ) - u n d e c a n o i c  a c i d  (LX) w ere  p r e p a r e d  
i n  o r d e r  t o  e x p lo r e  th e  f u n c t i o n a l  g ro u p s  t o  lo o k  a t  th e  
p o s s i b i l i t y  o f  t a u t o m e r i z a t i o n  t o  an  e ig h te e n -m e m b e re d  r i n g .
A m odel b e n z y l  l a c t o n e  c o u ld  o n ly  be  o b t a i n e d  a f t e r  th e  
k e to n e  c a r b o n y l  g ro u p  h a d  b e en  rem oved. The phenomenon o f  
h ig h  f i e l d  a b s o r p t i o n  o b s e rv e d  i n  t h i s  b e n z y l  l a c t o n e  was 
u se d  a s  a c r i t e r i o n  f o r  th e  e x i s t e n c e  o f  any  r i n g  t a u t o m e r s .
P r e p a r a t i o n  and  s tu d y  o f  th e  f o l lo w in g  d e r i v a t i v e s  
o f  LX w ere made: 1 1 - ( £ - h y d ro x y m e th y lb e n z o y l ) -u n d e c a n o ic  a c i d
( L X I I I ) ,  1 1 - ( £ - a c e to x y m e th y lb e n z o y l ) - u n d e c a n o ic  a c i d  (LXIV),
1 1 - ( £ - f o m y l b e n z o y l ) - u n d e c a n o i c  a c i d  (LXXI), 1 2 - ( £ -h y d r o x y -  
m e th y lb e n z o y l) -2 -d o d e c a n o n e  (LXXVI), l l - ( £ - a c e t o x y m e t h y l b e n z o y l )  
u n d e c a n o y l  c h l o r i d e ,  an d  1 1 - (£ - h y d r o x y m e th y lb e n z o y l ) - u n d e c a n a l .  
The compounds s t u d i e d  d i s p l a y e d  p r o p e r t i e s  c h a r a c t e r i s t i c  o f  
t h e  a c y c l i c  member o f  t h e  e q u i l i b r i u m  s p e c i e s .
The f a i l u r e  t o  o b s e rv e  any  r i n g - c h a i n  t a u t o m e r i z a t i o n  
i n  t h e  sy s te m  i n v e s t i g a t e d  c o u ld  be  a t t r i b u t e d  t o  t h e  
u n f a v o r a b l e  e n t r o p y  f a c t o r  f o r  t h i s  p r o c e s s .  I f  an y  e q u i l i ­
b r iu m  does e x i s t ,  t h e  m ethods u s e d  w ere to o  i n s e n s i t i v e  t o  
o b s e rv e  i t .
x
Recent Studies of Ring-Chain Tautomerism
I n  th e  s y s t e m a t i c  dev e lopm en t o f  t h e  s c i e n c e  o f  
o r g a n ic  c h e m is t r y  t h e  phenomenon o f  r i n g - c h a i n  ta u to m e r is m  
was e a r l y  r e c o g n iz e d .  T h is  phenomenon may be  o b s e rv e d  i n  
t h o s e  m o le c u le s  t h a t  e x h i b i t  t h e  s t r u c t u r a l  f e a t u r e s  o f  a 
g ro up  p o s s e s s i n g  a m u l t i p l e  bond and a f u n c t i o n  c a p a b le  o f  
e n t e r i n g  i n t o  a n  a d d i t i v e  r e a c t i o n  w i th  t h e  fo rm e r .  F o r  
c o n v e n ie n c e ,  r i n g - c h a i n  ta u to m e r is m  may be  a r t i f i c i a l l y  
d iv id e d  i n t o  two b ro a d  c a t e g o r i e s .  I f ,  i n  t h e  g e n e r a l  






e l e c t r o n  d e f i c i e n t ,  and  i t s  a d j a c e n t  a tom  i s  b ro k e n  w h i le  
t h e  a tom  X becomes a t t a c h e d  i n  a new bond to  t h e  more 
e l e c t r o n e g a t i v e  a tom  Z , t h i s  c o n s t i t u t e s  an exam ple  o f  
" e l e c t r o p h i l i c  t a u to m e r i s m ."  The c o n v e r s e  c a s e  i n  w hich  
X, b e in g  e l e c t r o n  r i c h ,  a t t a c k s  e l e c t r o n - d e f i c i e n t  Y can  
b e  deemed " n u c l e o p h i l i c  t a u to m e r i s m ."
The l i t e r a t u r e  i n  t h i s  a r e a  h a s  b e en  re v ie w e d  to
^  2
1963. I t  i s  i n t e n d e d  by t h i s  r a t h e r  j u d i c i o u s  s e l e c t i o n  
from  th e  r e c e n t  l i t e r a t u r e  t o  p r e s e n t  some o f  th e  h i g h l i g h t s
1
2o f  n o v e l  sy s te m s  e x p lo r e d  and e s p e c i a l l y  t h e  e x p e r im e n ta l
m ethods t h a t  h av e  b e e n  em ployed . The f o l lo w in g  i s  m eant
i n  no s e n s e  to  t a k e  t h e  p l a c e  o f  a co m p re h en s iv e  r e v ie w ,
b u t  i s  i n t e n d e d  a s  a su p p le m e n t  t o  t h e  re v ie w  a fo r e m e n t io n e d .
P e rh ap s  t h e  m ost p r o l i f i c  i n v e s t i g a t o r s  s i n c e  1963
3 -6h av e  b e e n  S ta c e y  and  c o w o rk e r s .  I n i t i a l  i n t e r e s t  by
t h i s  g ro u p  was a ro u s e d  from  t h e i r  i n v e s t i g a t i o n  o f  t h e
3
n i t r i l e - t h i o l  am ino l a c t o n e  ta u to m e r is m .  When I I  was 
re d u c e d  w i t h  sod ium  b o ro h y d r id e -a lu m in u m  c h l o r i d e  ( 3 : 1 ) ,
A1C1 (2)■»
NaBH4
IVI I II I
b o th  t h e  c h a in  (17%) and th e  r i n g  (48%) compounds ( I I I  and  IV) 
w ere  fo rm ed . From s p e c t r a l  e v id e n c e ,  t h e  n i t r o g e n - h y d r o g e n  
s t r e t c h i n g  a b s o r p t i o n  a t  3280 cm ^ and  th e  p ro n o u n ced  a b se n c e  
o f  a s u l f u r - h y d r o g e n  s t r e t c h i n g  band  a t  2500 cm i n  th e  
i n f r a r e d ,  I I  seems to  e x i s t  a s  t h e  r i n g  form  V i n  a c i d  o r
V
n e u t r a l  s o l u t i o n .  The nmr s p e c t ru m  c o n t a i n s  a b s o r p t i o n  a t  
4 . 3 ,  7 . 1 - 7 . 9 ,  and  9 . 7 - 9 . 8  ppm i n  th e  r a t i o  o f  2 : 5 : 2 , a s  would
3be  e x p e c te d  f o r  s t r u c t u r e  V. I n  b a s i c  m e d ia ,  h o w ev er ,  I I  
i s  c o n v e r t e d  w i t h  f a c i l i t y  t o  i t s  d i s u l f i d e ,  a compound 
d e r i v e d  from  t h e  c h a in  t a u to m e r .
The compound 2 - a m in o - b e n z o [ b ] th io p h e n e (V I )  
p o s s e s s e s  th e  p o s s i b i l i t y  o f  e x i s t i n g  i n  t h r e e  s t r u c t u r a l  
form s a c c o r d in g  to  t h e  f o l lo w in g  m o b i le  e q u i l i b r i u m :
a b (3)
VI
S p e c t r o s c o p ic  e v id e n c e  f a v o r s  s t r u c t u r e  V ia  b e c a u s e  
o f  th e  l a c k  o f  c h a r a c t e r i s t i c  im ino  o r  n i t r i l e  a b s o r p t i o n  
i n  th e  i n f r a r e d  s p e c t ru m .  The o b s e r v a t i o n  o f  b ands  a t  3330 
and  3400 cm ^ i n d i c a t e s  th e  p r e s e n c e  o f  a p r im a ry  am ine . 
C o n f i rm a to ry  s p e c t r a l  e v id e n c e  was o b ta in e d  from t h e  nmr 
s p e c t ru m ,  w hich  showed a b s o r p t i o n  a t  6 .1 9 ,  3 .8 9 ,  and  
7 . 1 - 7 . 8  ppm ( 1 : 2 : 4 ) ,  c o n s i s t e n t  w i th  s t r u c t u r e  V ia .
Compound VI form ed an  a c e t y l  d e r i v a t i v e  w h ich  u n d e r ­
w ent d e s u l f u r i z a t i o n  to  form  N -p - p h e n e th y la c e ta m id e ;  th e  
f o r m a t io n  o f  a S c h i f f  b a s e  was a l s o  o b s e r v e d .  Compound VI 
i s  an  exam ple o f  w hat S ta c e y  r e f e r s  t o  a s  an  " a ro m a t ic  r i n g  
t a u t o m e r " , s t a b l e  and  n o t  e x h i b i t i n g  c h a in  ta u to m e r is m .
A s tu d y  o f  th e  t h i a z o l i d i n e  sy s te m  was u n d e r t a k e n  
w i t h  t h e  i n t e n t i o n  o f  i n t r o d u c i n g  a  c a s e  w here  th e  n i t r o g e n  
f u n c t i o n  i n  r e l a t i o n  to  t h e  s u l f u r  a tom  i s  i n c o r p o r a t e d  i n t o  
a  h e t e r o c y c l i c  r i n g .  T h i a z o l i d i n e  may e x i s t  i n  t h e  f o l lo w in g  







C hem ica l p ro b e s  p r o v id e  e v id e n c e  f o r  t h e  d u a l  n a t u r e  
o f  th e  sy s te m .  R e a c t io n  o f  2 - p h e n y l t h i a z o l i d i n e  w i t h  e t h y l  
m e r c a p t o a c e t a t e  p ro d u c e d  t h i a z o l i d o n e  V I I I ;  how ev er ,  r e a c t i o n  
w i t h  b e n z y l  c h l o r i d e  u n d e r  b a s i c  c o n d i t i o n s  p ro d u c e d  im in e  
IX; t h e s e  b e in g  p ro b e s  f o r  t a u to m e r  V l l b .  T hese  r e a c t i o n s  
w ou ld  seem t o  i n d i c a t e  a  c h a i n  ta u to m e r is m  i n  t h i a z o l i d i n e s .
A r a t i o n a l e  a d v an ced  by t h e  i n v e s t i g a t o r s  i s  t h a t  c h a i n  
ta u to m e r is m  u n d e r  c o n d i t i o n s  o f  a c i d i c  o r  b a s i c  c a t a l y s i s  
i s  a n a lo g o u s  t o  th e  m u t a r o t a t i o n  o f  g l u c o s e .
s p e c t r a l  e v id e n c e  showed no  d e t e c t a b l e  t r a c e s  o f  a c h a i n  
t a u to m e r .  The nmr s p e c t ru m  shows a l a c k  o f  a b s o r p t i o n  a t  
8 .1 1  ppm c o r r e s p o n d in g  t o  an  im in e  p r o t o n ,  a s  w ould b e  
e x p e c te d  on t h e  b a s i s  o f  model compounds.
V I I I IX
I n  s p i t e  o f  t h e  c h e m ic a l  e v id e n c e  f o r  d u a l  r e a c t i v i t y
5g
A s e r i e s  o f  2 - s u b s t i t u t e d  b e n z o f b ] th io p h e n e s  a s  








Compound IX, w hich  s e r v e d  a s  a  m o d e l,  showed im in e
-1 a s  w e l l  a s  a band  f o r  t h e  C=Na b s o r p t i o n  a t  3200 cm 
g ro up  a t  1610 cm . I n f r a r e d  a n a l y s i s  o f  X showed NH 
s t r e t c h i n g  a t  3420 and  3340 cm ^ w i th  no a b s o r p t i o n  a t t r i b u ­
t a b l e  t o  C=N, SH, o r  C =N  g r o u p s .
The ta u to m e r  X b e h av ed  a s  an  am ine a s  shown by t h e  
f o r m a t io n  o f  a  S c h i f f  b a s e  w i th  b e n z a ld e h y d e ,  w h i l e  IX, 
a n  im in e ,  was i n c a p a b l e  o f  s i m i l a r  b e h a v i o r .  B o th , how ever ,  
fo rm ed a c y l  d e r i v a t i v e s .
7-9Nace and  G o ld b e rg  h av e  i n v e s t i g a t e d  th e  p o s s i b i l i t y  
t h a t  th e  r e d u c t i o n  o f  a , ^ - u n s a t u r a t e d  S c h i f f  b a s e s  (XI) 
o b t a i n e d  from  2 -a m in o -1 - b u t a n o l  and  s e v e r a l  u n s a t u r a t e d  
a ld e h y d e s  c o u ld  l e a d  t o  t a u t o m e r i c  m ix tu r e  X I I .
c 2h 5 h^ -c h 2oh
N = CH-C = CHR’ 
I
R
H2 ( P t )
C2H5'






XI a , b , c X II
a )  R = H, R« = CH3 ; b )  R = C ^ ,  R» = C . ^ ;  c )  R = H, R« = 0
6The p r o d u c t  o b t a i n e d  from  r e d u c t i o n  o f  X Ia  was i d e n t i ­
f i e d  a s  2 - p r o p y l - 2 - e t h y l o x a z o l i d i n e  on t h e  b a s i s  o f  NH 
a b s o r p t i o n  a t  3215 cm ^ and  no o l e f i n i c  g ro u p  a b s o r p t i o n  i n  
th e  i n f r a r e d .  S i m i l a r  r e s u l t s  w ere  o b t a i n e d  from  Xb, b u t  
Xc o n ly  l e d  to  r e d u c t i o n  o f  t h e  C=C bond o f  th e  C=C-C=N 
s y s te m  and no c y c l i z a t i o n .
McDonaght and  S m ith ‘d *  ^  h av e  s t u d i e d  t h e  ta u to m e r is m  
o f  d e r i v a t i v e s  o b t a i n e d  from  th e  c o n d e n s a t io n  o f  £ -h y d r o x y -  
b e n z y la m in e  w i t h  d i v e r s e  a ro m a t i c  a ld e h y d e s  a s  r e p r e s e n t e d  
by e q u a t io n  ( 7 ) .
OH
a X I I I
(7)■NH
b
R = N02 , B r, H, CH(CH3 ) 2 , N(CH3 >2
In  d e u te r io c h l o r o f o r m  s o l u t i o n  th e  p r e s e n c e  o f  X H I a  
and t h e  c o r r e s p o n d in g  c y c l i c  ta u to m e r  X H Ib  was o b s e rv e d  by 
n o t i n g  t h e  r e l a t i v e  a r e a s  o f  th e  m e th y le n e  p r o to n s  ( 5 .0 2 - 4 .9 2  
ppm) o f  th e  c h a i n  com pared to  th e  q u a r t e t  ( 4 .1 4 - 5 .0 2  ppm) 
d i s p l a y e d  by t h e  c y c l i c  fo rm  b .  The r e s u l t s  a r e  t a b u l a t e d  
on t h e  f o l lo w in g  p a g e .
7TABLE I
R in g -C h a in  T au tom er R a t io s  i n  C h lo ro fo rm -d  f o r  
D e r i v a t i v e s  o f  o -H y d ro x y b en zy lam in e  w i th  A rom atic  
A ld e h y d e s .
Compound %  o f  r i n g




n (ch3 ) 2 0
A t r e n d  may b e  d i s c e r n e d  w h ich  shows t h a t  th e
g r e a t e r  t h e  a b i l i t y  o f  a s u b s t i t u e n t  t o  d r a i n  e l e c t r o n
d e n s i t y  from  t h e  C=N c a rb o n  a tom , th e  g r e a t e r  th e  p o s s i b i l i t y
o f  f i n d i n g  t h e  c y c l i c  t a u to m e r .
12Dorman h a s  i n v e s t i g a t e d  th e  ta u to m e r is m  p o s s i b l e  
i n  m o le c u le s  c o n t a i n i n g  h y d ro x y l  and h y d ra z o n e  f u n c t i o n a l i t y .  
A s e r i e s  o f  h y d ra z o n e s  w ere  p r e p a r e d  by  t h e  c o n d e n s a t io n  o f  
N - a m in o - l - e p h e d r ip e  (XIV) w i t h  v a r i o u s  a l i p h a t i c  a ld e h y d e s
(8 )  t o  p ro d u c e  2 - a l k y l - 4 ,5 - d i m e t h y l - 6 - p h e n y l t e t r a h y d r o - 2 H -
» *•!)




OH N —  NH,
CH.




E q u i l i b r iu m  c o m p o s i t io n s  w ere  d e te rm in e d  from  nmr 
s p e c t r o s c o p y  by t a k i n g  a d v a n ta g e  o f  t h e  s e v e r a l  u n iq u e  
p r o t o n s  p o s s e s s e d  by  ta u to m e rs  XV a and  b .  The e x p e r im e n ta l  
r e s u l t s  o b t a i n e d  i n  p e r c h l o r o e t h y l e n e  s o l u t i o n  a r e  t a b u l a t e d  
b e lo w .
TABLE I I
E q u i l i b r a t i o n  D ata  -  P e r c h l o r o e t h y l e n e  S o l u t i o n  (E q u a t io n  8)
R b / a  %
H 54/46
ch3 4 0 /6 0
CH3CH2 45/55
(ch3 ) 2ch 63/37
(ch3 ) 3 c 8 0 /2 0
The i n t r o d u c t i o n  o f  i n c r e a s i n g l y  b u l k i e r  a l k y l  s u b s t i t u e n t s  
h a s  t h e  e f f e c t  o f  f a v o r i n g  t h e  c h a in  t a u to m e r .  As t h e  
s u b s t i t u e n t  R becomes l a r g e r  i n  t h e  r i n g  t a u to m e r ,  a gauche  
i n t e r a c t i o n  w i th  t h e  hy d ro g en  o f  N-3 i n  s t r u c t u r e  XVa becomes 
more i m p o r t a n t .  T h is  h a s  th e  e f f e c t  o f  r a i s i n g  t h e  e n e rg y  
o f  t h e  r i n g  r e l a t i v e  to  t h e  c h a in .
9I n  t h e  c h a i n  fo rm  t h e  i n c r e a s i n g  b u l k  o f  R do es  n o t  c a u s e  
any  s e r i o u s  s t e r i c  i n t e r a c t i o n s .
E q u i l i b r i u m  d a t a  o b t a i n e d  i n  a s e r i e s  o f  s o l v e n t s  o f  
i n c r e a s i n g  p o l a r i t y  showed a t r e n d  i n  f a v o r  o f  i n c r e a s i n g  t h e  
amount o f  c h a i n  t a u to m e r .  The c h a i n  fo rm , b e in g  more p o l a r  
t h a n  t h e  r i n g ,  i s  f a v o r e d .
13R ic h a r d s o n  and  S te e d  h a v e  i n v e s t i g a t e d  t h e  i n t r i g u i n g  
p o s s i b i l i t y  o f  ta u to m e r i s m  i n  a - k e t o  h y d r o p e r o x i d e s .
0
II
R, — C —
OH




S p e c t r o s c o p i c  s t u d i e s  o f  2 ,4 - d im e th y l - 2 - h y d r o x y p e r o x y -  
3 - p e n ta n o n e  (XVI) showed t h a t  XVI e x i s t e d  e x c l u s i v e l y  a s  t h e  
c h a i n  h y d r o x p e r o x id e  XVIa r a t h e r  t h a n  c y c l i c  t a u to m e r  XVIb.
A s t r o n g  c a r b o n y l  a b s o r p t i o n  i s  o b s e r v e d  a t  1717 cm \  and  
t h e  o x y g en -b o u n d  p r o t o n  i n  t h e  nmr s p e c t ru m  i s  fo u n d  a t  
9 .3 9  ppm. T h is  e x t r e m e ly  low f i e l d  a b s o r p t i o n  i s  c h a r a c t e r ­
i s t i c  o f  t h e  h y d r o p e r o x id e  p r o t o n .  I n  d i l u t e  s o l u t i o n ,  w here  
a m onomeric p r o d u c t  w ould  b e  d e t e c t a b l e  i n  t h e  i n f r a r e d ,  o n ly  
two 0-H s t r e t c h i n g  b an ds  a t  3450 and  3546 cm , a s s i g n e d  to
h y d ro g e n -b o n d e d  a n d  nonbonded  s p e c i e s ,  w e re  o b s e r v e d .
14W in s to n  an d  c o w o rk e rs  h a v e  i n v e s t i g a t e d  t h e  r e a c t i o n  
o f  sod ium  t r i c h l o r o a c e t a t e  w i t h  v a r i o u s  a n h y d r i d e s .  The 
t r i c h l o r o m e t h y l  p r o d u c t s  a r e  c a p a b le  o f  e x i s t i n g  i n  two
10
t a u to m e r i c  fo rm s ,  a  k e to  a c i d  a s  w e l l  a s  a l a c t o l .  Some 
exam ples o f  t h e  e x p e r im e n ta l  r e s u l t s  a r e  i l l u s t r a t e d  i n  

















I f  t h e  t r i c h l o r o a c e t y l  and  c a r b o x y l  g ro u p s  a r e  h e ld  
f i x e d  i n  a c o p l a n a r  a r r a n g e m e n t ,  t h e  r i n g  t a u to m e r  i s  t h e  
p red o m in an t  p r o d u c t  i s o l a t e d .  I f  t h e s e  g ro u p s  a r e  n o t  
c o p l a n a r ,  a s  i n  t h e  c y c lo h e x a n e  c a s e ,  t h e  k e to  a c i d  i s  th e  
i s o l a b l e  t a u to m e r .  I n  s o l u t i o n ,  t h e  p r o d u c t s  w h ich  w ere  
c h a r a c t e r i z e d  a s  k e t o  a c i d s  show a weak te n d e n c y  t o  t a u to m e r i z e  
to  a s m a l l  d e g re e  t o  t h e  r i n g  form  a s  e v id e n c e d  by th e  a p p e a r ­
ance  i n  th e  i n f r a r e d  s p e c t ru m  o f  a l a c t o l  c a r b o n y l  band  a t  
1700-1800 cm"1 .
11
Kim and  H a r p p ^  h av e  s t u d i e d  t h e  t a u to m e r is m  o f  







Compound XVII e x i s t s  i n  t h e  l a c t o l  fo rm  in  s o l u t i o n  a s  shown 
by i t s  nmr s p e c t ru m . D o u b le ts  a t  7 .3 3  and 6 .3 7  ppm w ere  t h e  
o n ly  s i g n a l s  o b s e r v a b l e .  T h is  p r e c l u d e s  th e  p r e s e n c e  o f  any 
c h a in  form  X V IIa . In  p o ta s s iu m  h y d ro x id e  s o l u t i o n  t h e  r i n g  
opens t o  g iv e  t h e  a n io n  o f  s t r u c t u r e  X V IIa , a s  i n d i c a t e d  by 
t h e  a p p e a ra n c e  o f  t h e  a ld e h y d ic  p r o to n  s i g n a l  a t  8 .9 5  ppm.
R e a c t io n  o f  mucobrom ic a c i d  w i t h  a n i l i n e  p ro d u ce d  
n o t  a t r u e  im in e  b u t  a c y c l i c  p r o d u c t ,  a s  deduced  from  i t s  





As i s  e v id e n t  from  t h e  f o r e g o in g  e x a m p le s ,  t h e  u s e  o f  
nmr s p e c t r o s c o p y  h a s  become a p o t e n t  t o o l  i n  th e  i d e n t i f i c a ­
t i o n  o f  members o f  a t a u to m e r i c  m ix t u r e .  An e l e g a n t  exam ple 
i s  p r o v id e d  by  K a g a n ^ ,  who d e te rm in e d  th e  s t r u c t u r e  o f  
p h th a ld e h y d ic  a c i d .  T h is  compound h a s  b e e n  known t o  g iv e  
d e r i v a t i v e s  o f  e i t h e r  2 -c a rb o x y b e n z a ld e h y d e  X V III o r  3 -hydroxy- 






X V III XIX
I f  p h t h a l a l d e h y d i c  a c i d  e x i s t s  a s  a  c h a i n ,  i t s  nmr 
s p e c t ru m  s h o u ld  e x h i b i t  an a ld e h y d ic  p r o t o n  a b s o r p t i o n  a t  
a b o u t  10 ppm. The c y c l i c  ta u to m e r  w ould  h av e  a u n iq u e  
t e r t i a r y  m e th in y l  p r o t o n  a b s o r p t i o n  a t  a b o u t  7 ppm; and  
any m ix tu r e  o f  b o th  form s s h o u ld  e x h i b i t  a c o m p o s i te  s p e c t ru m .  
M easurem ent o f  th e  s p e c t ru m  i n  v a r i o u s  o r g a n i c  s o l v e n t s  showed 
o n ly  a s i g n a l  a t  7 ppm w i th  no a b s o r p t i o n  a t  10 ppm.
N e u t r a l i z a t i o n  o f  an  aqueous s o l u t i o n  w i th  b a s e  
p ro d u c e d  t h e  a c y c l i c  a n io n ,  w h ich  now showed a b s o r p t i o n  a t  
1 0 .1 5  ppm, w i th  t h e  d i s a p p e a r a n c e  o f  t h e  7 ppm s i g n a l .  I n  
v e ry  s t r o n g  a c i d i c  s o l u t i o n  a n  e q u i l i b r i u m  was o b s e rv e d  t h a t  
was a b o u t  95% i n  f a v o r  o f  t h e  open  fo rm . I t  m ust b e  c o n c lu d e d  
t h a t  i f  e q u i l i b r i u m  e x i s t s  i n  n e u t r a l  s o l u t i o n ,  i t  i s  v e ry  
h i g h ly  i n  f a v o r  o f  t h e  c y c l i c  s t r u c t u r e .
13
17A s i m i l a r  s tu d y  was i n i t i a t e d  by P a u l  and K a ry tn y k  
d u r in g  t h e i r  i n v e s t i g a t i o n s  i n t o  t h e  s y n t h e s i s  o f  m e t a b o l i t e s  
o f  V itam in  B^, i n  p a r t i c u l a r  2 - m e th y l - 3 - h y d r o x y - 5 - f o r m y l -  
p y r i d in e - 4 - c a j r b o x y l i c  a c i d  (XX). B e ing  a n a t u r a l l y  o c c u r r i n g  
a n a lo g  o f  p h t h a l a l d e h y d i c  a c i d ,  XX w ould be  e x p e c te d  to  












NMR s p e c t r o s c o p y  i n d i c a t e d  t h a t ,  a s  was o b s e rv e d  by
Kagan, i n  18% HC1 i n  D2O s o l u t i o n  c y c l i c  fo rm  b p re d o m in a te s
w h i le  i n  N NaOD m edia  t h e  c h a i n  form  a i s  fo u n d . When XX
was d i s s o l v e d  i n  d im e th y l  s u l f o x i d e - d ^ , how ever, n e i t h e r  a
s i g n a l  f o r  t h e  a ld e h y d e  n o r  t h e  l a c t o l  p r o to n  was o b s e r v e d .
The e x p l a n a t i o n  adv an ced  i s  t h a t  a r a p i d  e q u i l i b r i u m  be tw een
th e  two t a u to m e r s  i s  r e a c h e d  w h ic h ,  on th e  nmr t im e  s c a l e ,
p l a c e s  t h e  a c i d i c  p r o t o n  i n t e r m e d i a r y  be tw een  th e  a ld e h y d e
and  th e  l a c t o l  a b s o r b a n c e s .  T h is  c a u s e s  a b ro a d e n in g  o f
t h e  s i g n a l  w h ich  p r e v e n t s  i t s  d e t e c t i o n .
As a c l a s s  o f  com pounds, d e r i v a t i v e s  o f  o - b e n z o y lb e n z o ic
a c i d  h ave  b e en  e x t e n s i v e l y  i n v e s t i g a t e d  f o r  e v id e n c e  o f  r i n g -
18c h a i n  ta u to m e r is m .  W ith  t h e  a d v e n t  o f  s o p h i s t i c a t e d  s p e c t r o ­
s c o p ic  m ethods to  exam ine t h e  e q u i l i b r i u m ,  s e v e r a l  r e c e n t  q u a l i ­
t a t i v e  and  q u a n t i t a t i v e  i n v e s t i g a t i o n s  d e a l i n g  w i th  t h e  p ro b lem  





19J o n e s  and D e s io  h av e  s y n t h e s i z e d  a s e r i e s  o f  t e n  
o - a c y l b e n z o ic  a c i d s  (C h a r t  I )  c o n t a i n i n g  a d i v e r s e  number 
o f  s u b s t i t u e n t s .  The p e r c e n t a g e  o f  e a c h  ta u to m e r  i n  th e  
e q u i l i b r i u m  m ix tu r e  was exam ined  by i n f r a r e d ,  u l t r a v i o l e t ,  
an d  nmr s p e c t r o s c o p i c  m ethods a s  w e l l  a s  by t h e  c h e m ic a l  





























a :  R = C6H5 ; b :  R = CH3
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The s p e c t r o s c o p i c  and c h e m ic a l  m ethods do n o t  a lw ay s  
p r o v i d e  a  c o n s i s t e n t  an sw e r  a s  t o  t h e  p re d o m in a n t  i s o m e r .  
T h is  may be  d i s c e r n e d  from  an i n s p e c t i o n  o f  T a b le  I I I .
TABLE I I I
A cid
A n a ly s i s  o f  f ) -A cy lb en zo ic  A c id s  
F i s c h e r  E s t e r i f i c a t i o n  IR UV NMR
XXIa c h a i n c h a in c h a in •  •  •
XXI l a c h a in r i n g c h a i n ( ? ) •  •  •
X X IIIa c h a i n c h a in c h a in •  •  •
XXIVa c h a in c h a in c h a in •  •  •
XXVIa r i n g r i n g r i n g •  •  •
XXVIla •  •  • •  •  • r i n g •  •  •
XXIb r i n g r i n g r i n g r i n g
XXI lb r i n g r i n g r i n g r i n g
XXIVb c h a in c h a in c h a in r i n g
XX Vb r i n g r i n g r i n g r i n g
The e f f e c t  o f  s u b s t i t u e n t s  upon th e  e q u i l i b r i u m  
m ix tu r e  o f  ta u to m e rs  may be  sum m arized  i n  th e  f o l lo w in g  
g e n e r a l i z a t i o n s .  A s u b s t i t u e n t  a t  t h e  6 - p o s i t i o n  ( o r t h o  to  
c a rb o x y )  e x e r t s  a g r e a t e r  s t a b i l i z a t i o n  on th e  f o r m a t io n  o f  
p seudo  e s t e r  th a n  a  s u b s t i t u e n t  a t  t h e  3 - p o s i t i o n .  A
20s i m i l a r  o b s e r v a t i o n  was n o te d  by Newman and C o u rd u v e l i s  
i n  t h e i r  i n v e s t i g a t i o n  o f  3 -  and  6 -m e th y lb e n z o y lb e n z o ic  a c i d s .  
A s u b s t i t u e n t  i n  t h e  3 o r  6 p o s i t i o n s  does n o t  a f f e c t  t h e  
e q u i l i b r i u m  s o l e l y  upon t h e  b a s i s  o f  s t e r i c  b u l k .  A c a s e  
i n  p o i n t  i s  t h e  p se u d o  e s t e r  o f  compound X X III ,  w h ic h ,  from
16
s t e r i c  c o n s i d e r a t i o n s ,  s h o u ld  b e  more s t a b l e  th a n  t h e  p seu d o
e s t e r  o f  XXVb; by  e x p e r i m e n t a t i o n  t h e  o p p o s i t e  i s  o b s e r v e d .
21B o h a t t  and  Kamoth have  sh e d  f u r t h e r  l i g h t  on t h e  
q u e s t i o n  o f  t h e  e f f e c t  o f  s u b s t i t u e n t s  by  p r e p a r i n g  a 
v a r i e t y  o f  compounds o f  ty p e  XXVIII and  n o t i n g  a l i n e a r  






The K v a lu e s  w ere  o b t a i n e d  by q u a n t i t a t i v e  a n a l y s i s  
u s i n g  t h e  d i s t i n c t i v e  c a r b o n y l  a b s o r p t i o n  o f  t h e  n o rm al 
k e to n e  a t  1680 cm ^ and t h e  l a c t o l  c a r b o n y l  a t  1780 cm 
The p v a lu e  o b t a i n e d  was p o s i t i v e ,  i n d i c a t i n g  t h a t  e l e c t r o n -  
w i th d ra w in g  s u b s t i t u e n t s  i n  th e  k e to c a r b o n y l  r i n g  i n c r e a s e  
t h e  p r o p o r t i o n  o f  r i n g  t a u to m e r .
E x a m in a t io n  o f  th e  c o r r e s p o n d in g  a c i d  c h l o r i d e s  
i n d i c a t e d  t h a t  e q u i l i b r i u m  (17) l i e s  c o m p le te ly  on th e  s i d e  






22F i n k e l s t e i n  and c o w o rk e rs  h av e  i n v e s t i g a t e d  th e
t a u t o m e r i c  e q u i l i b r i u m  i n  6 - s u b s t i t u t e d  2 - a c e t y l b e n z o i c









a )  R = NH2 ; b ) R = OH; c )  R = H; d) R = N02
The e q u i l i b r i u m  c o m p o s i t io n  o f  ta u to m e rs  i n  t h i s  
m ix tu r e  was v e ry  e l e g a n t l y  d e te rm in e d  by th e  u s e  o f  nmr 
s p e c t r o s c o p y .  I n  d im e th y l  s u l f o x i d e - d ^  s o l u t i o n  t h e  p r e s e n c e  
o f  two d i s t i n c t  a b s o r p t i o n s  f o r  th e  m e th y l  g roup  o f  XXIX 
a and b may b e  s e e n  a t  2 .4 5  an d  1 .7 8  ppm, r e s p e c t i v e l y .
By i n t e g r a t i o n  o f  t h e  i n t e n s i t i e s  o f  t h e s e  a b s o r p t i o n s  
th e  c o n c l u s i o n  was re a c h e d  t h a t  XXIXd was p r e d o m in a te ly  
a c h a in  s t r u c t u r e  and  XXIXa and b e x i s t e d  p re d o m in a n t ly  
a s  r i n g s .  Compound XXIXc was a m ix tu r e  o f  th e  two t a u to m e r s  
i n  t h e  r a t i o  o f  2 :1 (B :A ) .  The p r e f e r e n c e  f o r  f o r m a t io n  o f  
r i n g  t a u to m e r  i n  2 - a c e t y l b e n z o i c  a c i d s  fo l lo w s  th e  o r d e r :
NH2 ^  O H ^  H >  N02 .
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The N a tu re  o f  t h e  I n q u i r y
The p r o c l i v i t y  o f  a p r o p e r l y  c o n s t i t u t e d  m o le c u le  to  
e x i s t  a s  a  m ix tu r e  o f  r i n g - c h a i n  ta u to m e rs  h a s  b e e n  l im i t e d  
t o  t h o s e  c a s e s  w here  a r i n g  o f  f i v e  t o  se v e n  members may be  
fo rm ed . The q u e s t i o n  may be  a sk e d  w h e th e r  su c h  a phenomenon 
m ig h t  b e  o b s e rv e d  i n  m o le c u le s  c a p a b le  o f  e x i s t i n g  i n  e q u i l i b ­
r ium  w i th  a  m a c r o c y c l i c  r i n g  t a u to m e r .
The s t a b i l i t y  and  f o r m a t io n  o f  r i n g s  a s  a  f u n c t i o n  o f
23th e  s i z e  o f  t h e  r i n g  h av e  b e e n  i n v e s t i g a t e d .  The e a s e  o f  
c l o s u r e  may b e  u s e d  a s  a c r i t e r i o n ,  b u t  i t  i s  a m ea su re  o n ly  
o f  t h e  d i f f e r e n c e  i n  f r e e  e n e rg y  b e tw een  t h e  a c y c l i c  s t a r t i n g  
m a t e r i a l  and  t h e  t r a n s i t i o n  s t a t e  f o r  r i n g  c l o s u r e .  I n  t h e  
c l a s s i f i c a t i o n  by  Brown o f  t h e  "macro r i n g s "  (12 members 
o r  m o r e ) , t h e  s m a l l e s t  h y d ro c a rb o n  r i n g  c o n t a i n i n g  an
25a r o m a t ic  m o ie ty  o b t a i n e d  has  b e e n  £ - d e c a m e th y le n e b e n z e n e .  
K i n e t i c  c o n s i d e r a t i o n s  t h e r e f o r e  p l a c e  a minimum r i n g  s i z e  
o f  14 members f o r  any d e g re e  o f  c l o s u r e .
From therm odynam ic  c o n s i d e r a t i o n s ,  a s  d e te rm in e d  
from  th e  h e a t s  o f  co m b u s tio n  f o r  a hom ologous s e r i e s  o f  
c y c l o a l k a n e s , t h e  s m a l l e s t  m acro  r i n g  t h a t  h a s  a  h e a t  o f  
c o m b u s tio n  p e r  m e th y le n e  g ro up  c o m p arab le  t o  an  o p e n -c h a in  
m o le c u le  i s  t h e  14-membered o n e .  A c o m p le te ly  s t r a i n  f r e e  
r i n g  i s  deduced  from  t h i s  d a t a  t o  b e  one composed o f  16 
m em bers.
M a c ro c y c l ic  r i n g s  o f  t h e  s i z e  o f  14 members and  l a r g e r  
s h o u ld  d i s p l a y  i n t e r e s t i n g  p r o p e r t i e s ,  su c h  a s  t h e i r  a b s o r p ­
t i o n  s p e c t r a  and  t h e  c o n fo rm a t io n  o f  t h e  r i n g .  A know ledge  o f  
u l t r a v i o l e t ,  i n f r a r e d ,  and  n u c l e a r  m a g n e t ic  r e s o n a n c e  p r o p e r ­
t i e s  would y i e l d  i n f o r m a t i o n  a s  t o  any d i s t o r t i o n s  o f  t h e
19
a r o m a t i c  r i n g  w i t h  t h e  b r i d g i n g  m e th y le n e s  and  t h e  d e g re e  
o f  r i n g  s t r a i n ,  a s  w e l l  a s  t h e  p r o x i m i t y  o f  t h e  r i n g  and  
t h e  f u n c t i o n a l  g ro u p  i n  t h e  a l i p h a t i c  b r i d g e .
T h is  i n v e s t i g a t i o n  was i n i t i a t e d  w i t h  t h e  a im  o f  
p r e p a r i n g  a s e r i e s  o f  m o le c u le s  o f  ty p e  XXXa an d  lo o k in g  f o r  






T hese  l a c t o n e s  may b e  c a p a b le  o f  e x i s t i n g  i n  a n  r,0 - i n s i d e "
26o r  " O - o u t s id e "  c o n f o r m a t io n .  By t h e  i n c l u s i o n  o f  a
s u b s t i t u e n t  Z on t h e  a r o m a t i c  n u c l e u s ,  an  i n t r i g u i n g
p o s s i b i l i t y  a r i s e s  o f  o p t i c a l  a c t i v i t y  due t o  r e s t r i c t e d  
27r o t a t i o n .
A c o n s i d e r a b l e  num ber o f  m a c r o c y c l i c  n a t u r a l  p r o d u c t s
c o n t a i n i n g  l a c t o n e  a s  w e l l  a s  o t h e r  f u n c t i o n s  a r e  known. The
b i o s y n t h e s i s  o f  an  i m p o r t a n t  c l a s s  o f  n a t u r a l  l a c t o n e s ,  t h e
28 29m a c r o l id e  a n t i b i o t i c s , * may w e l l  o c c u r  by a  c h a i n
t a u t o m e r i z i n g  t o  fo rm  t h e  r i n g  t a u to m e r .  E ry th ro m y c in  












R 'jR "  = a m in o - s u g a r  r e s i d u e sCH
XXXI
The n a t u r a l l y  o c c u r r i n g  l a c t o n e  c u r v u l a r i n  (XXXII) 
may b e  a b i o s y n t h e t i c  l i n k  b e tw ee n  th e  m a c r o l id e s  an d  




A t r a n s a n n u l a r  c y c l i z a t i o n  o f  d i - O - m e th y lc u r v u l in  i s  






( ch2) 5 ch
OH
XXXIII (2 0 )
T h is  s u g g e s t s  t h a t ,  i n  n a t u r e ,  m a c r o c y c l i c  l a c t o n e s  a r e  
i n t e r m e d i a t e s  i n  t h e  p r o d u c t i o n  o f  p o l y c y c l i c ,  a r o m a t i c  
a c e t a t e - d e r i v e d  compounds.
22
E x p e r im e n ta l
The i n f r a r e d  s p e c t r a  w ere  d e te r m in e d  w i th  a  
P e r k i n  E lm er Model 337 g r a t i n g  s p e c t r o p h o t o m e t e r .  N u c le a r  
m a g n e t ic  r e s o n a n c e  s p e c t r a  w ere  d e te rm in e d  w i th  a  V a r ia n  
A-60 s p e c t r o p h o t o m e t e r .  B oth  nmr and  i n f r a r e d  s p e c t r a  a r e  
d e s c r i b e d  by  f i l e  number and  m a jo r  b a n d s .  P r o to n  r e s o n a n c e  
s i g n a l s  a r e  r e p o r t e d  i n  ppm ( £ )  d o w n f ie ld  from  TMS. I r  
an d  nmr s p e c t r a  a r e  on f i l e  i n  t h e  D e p ar tm en t  o f  C h e m is t ry ,  
U n i v e r s i t y  o f  New H am psh ire .
M ic r o a n a ly s e s  w ere  p e r fo rm e d  by  G a l b r a i t h  
L a b o r a t o r i e s  o f  K n o x v i l l e ,  T e n n e s s e e ,  an d  by  an  F and  M 
Model 185 a n a l y z e r  l o c a t e d  a t  t h e  U n i v e r s i t y  o f  
New H am psh ire .
T h in  l a y e r  ch ro m a to g ra p h y  was c a r r i e d  o u t  on 
s i l i c a  p l a t e s  (G. M erck , Type HF o r  G F ). G la s s  p l a t e s  
o f  d im e n s io n s  5 x  20 and  10 x  20 cm w ere  u s e d  f o r  q u a l i ­
t a t i v e  a n a l y s i s  and  p l a t e s  o f  d im e n s io n  20 x 20 cm w ere 
u s e d  f o r  p r e p a r a t i v e  s e p a r a t i o n s .
23
P r e p a r a t i o n  o f  M ethy l Hydrogen S e b a c a te  (XXXIX).
T h is  compound was p r e p a r e d  a c c o r d in g  t o  a  g e n e r a l
30m ethod  d e s c r i b e d  by  Durham, McLeod, an d  Cason f o r  
s e l e c t i v e  s a p o n i f i c a t i o n  o f  lo n g  c h a i n  d i e s t e r s  a s  
f o l l o w s :
A s o l u t i o n  o f  354 ml o f  b e n z e n e ,  242 .7  g (1 .0 5  m ole) 
o f  d im e th y l  s e b a c a t e ,  an d  1100 ml o f  a n h y d ro u s  m e th a n o l  w ere  
p l a c e d  i n  a  4 -1  b e a k e r .  W ith  s t i r r i n g ,  88 g ( 0 .5 3  m ole) 
o f  a n h y d ro u s  b a r iu m  h y d r o x id e  was a d d ed  b a tc h w i s e .  A p p ro x i­
m a te ly  two m in u te s  a f t e r  t h e  i n i t i a l  a d d i t i o n ,  t h e  h a l f  
b a r iu m  s a l t  b eg an  t o  p r e c i p i t a t e  o u t .
S a p o n i f i c a t i o n  was c o m p le te  a f t e r  20 h o u r s .  The 
b a r iu m  s a l t  was c o l l e c t e d  on a  f i l t e r  and  w ashed w i th  
500 ml o f  m e th a n o l  t o  remove unch an ged  d i e s t e r .  The m e th y l  
h y d ro g e n  s e b a c a t e  was o b t a i n e d  by s h a k in g  th e  b a r iu m  s a l t  
w i th  1 :1  h y d r o c h l o r i c  a c i d  and  e x t r a c t i n g  s e v e r a l  t im e s  
w i th  s a t u r a t e d  sodium  c h l o r i d e  s o l u t i o n .  A f t e r  rem ova l 
o f  t h e  s o l v e n t ,  t h e  s o l i d  r e s i d u e  was s u b j e c t e d  t o  vacuum 
d i s t i l l a t i o n  and  th e  f r a c t i o n  b o i l i n g  a t  2 0 8 ° /2 0  mm was 
c o l l e c t e d .  Y ie ld s  on t h e  o r d e r  o f  60% w ere  o b t a i n e d .
31P r e p a r a t i o n  o f  " P o ly p h o s p h a te  E s t e r "  ( X L I I ) .
I n  a  1 - l i t e r  f l a s k  e q u ip p e d  w i th  r e f l u x  c o n d e n s e r  
p r o t e c t e d  by  a c a lc iu m  c h l o r i d e  t r a p  was p la c e d  100 g 
( 0 .7 1  m ole) o f  p h o sp h o ru s  p e n to x i d e ,  200 ml o f  d r y  e t h e r ,
24
an d  100 ml o f  p u r i f i e d  c h lo r o f o r m .  A f t e r  an  o v e r n i g h t  r e f l u x  
p e r i o d ,  t h e  s o l u t i o n  was s e p a r a t e d  from  un ch an g ed  p h o sp h o ru s  
p e n t o x i d e ,  and  t h e  s o l v e n t  was rem oved i n  v a c u o . The r e a c t i o n  
m ix t u r e  was r e f l u x e d  o v e r n i g h t ,  by  w h ich  t im e  a s o l u t i o n  h ad  
r e s u l t e d .  U n r e a c te d  p h o sp h o ru s  p e n to x i d e  was f i l t e r e d  o f f  
an d  t h e  s o l v e n t  rem oved i n  v a c u o . The p h o s p h a te  e s t e r  was 
o b t a i n e d  a s  a v i s c o u s  l i q u i d ;  154 g (100%).
*
P r e p a r a t i o n  o f  M eth y l £ - C r e s y l  S e b a c a te  (X L).
A m ix tu r e  o f  5 6 .7  g (0 .2 6  m o le )  o f  m e th y l  h y d ro g e n  
s e b a c a t e ,  1 2 8 .3  g (0 .2 6  m o le )  o f  p u r i f i e d  o - c r e s o l ,  154 g 
( 0 .7 1  m o le )  o f  p o ly p h o s p h a te  e s t e r ,  and 200 ml o f  c h lo r o f o r m  
was r e f l u x e d  f o r  a p e r i o d  o f  1 .25  h r .  Upon c o m p le t io n  o f  
t h e  r e f l u x  p e r i o d ,  t h e  e n t i r e  m ix tu r e  was p o u re d  o v e r  i c e  
and  s t i r r e d  m a g n e t i c a l l y  f o r  two h o u r s .
The o r g a n i c  l a y e r  was s e p a r a t e d  and  t h e  aq u eo u s  
p h a s e  e x t r a c t e d  tw ic e  w i t h  c h lo r o f o r m .  The com bined  e x t r a c t s  
w ere  w ashed  s e v e r a l  t im e s  w i t h  7.5% p o ta s s iu m  h y d r o x id e  s o l u ­
t i o n  and  th e n  w i t h  s a t u r a t e d  sod ium  c h l o r i d e  s o l u t i o n .  A f t e r  
d r y in g  o v e r  a n h y d ro u s  m agnesium  s u l f a t e  t h e  s o l v e n t  was removed 
i n  vacuo  t o  y i e l d  80 g (100% th e o r y )  o f  p r o d u c t  w h ic h  was u s e d  
w i t h o u t  f u r t h e r  p u r i f i c a t i o n .  An i n f r a r e d  s p e c t ru m  (No. 8494) 
r e v e a l e d  c a r b o n y l  b an d s  a t  1765 an d  1745 cm c h a r a c t e r i s t i c  
o f  t h e  e s t e r  f u n c t i o n s  and  l a c k  o f  a b s o r p t i o n  a t  3500 -3 200  cm ^ 
c h a r a c t e r i s t i c  o f  a p h e n o l .  An nmr s p e c t ru m  (No. 3 0 0 7 ) ,  had  
p e a k s  a t  1 -2  ( m u l t i p l e t ) , 2 .2 5  ( t r i p l e t ) ,  2 .5 0  ( s i n g l e t ) ,
3 .5 8  ( s i n g l e t ) ,  an d  7 . 1 - 7 . 7  ppm ( m u l t i p l e t ) .
*
This preparation had previously been carried out by P. R. 
Jones at the Medizinische Forschunganstalt der Max-Planck- 
Gesellschaft, Gottingen, Germany, 1964-1 965 .
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P r e p a r a t i o n  o f  9 - ( 3 - M e th y l - 4 - h y d r o x y b e n z o y l ) n o n a n o ic  A c id  (X L I ) .
A m ix t u r e  o f  55 g ( 0 .1 8  m ole )  o f  £ - c r e s y l  e s t e r ,
110 ml o f  n i t r o b e n z e n e  ( r e d i s t i l l e d ,  d r i e d  o v e r  c a l c iu m  
c h l o r i d e ) ,  and  105 g ( 0 .8 0  m o le )  o f  a n h y d ro u s  a lum inum  
c h l o r i d e  was p l a c e d  i n  a  p r e - c o o l e d  E r le n m e y e r  f l a s k .  The 
m i x t u r e ,  w h ic h  g r a d u a l l y  t u r n e d  t o  a  d a r k  r e d ,  was a l lo w e d  
t o  s t a n d  a t  room  t e m p e r a t u r e  f o r  two d a y s .  The r e a c t i o n  
m i x t u r e  was decom posed by  p o u r i n g  w i t h  s t i r r i n g  o n to  i c e .
The aq u eo u s  l a y e r  was e x t r a c t e d  s e v e r a l  t im e s  w i t h  e t h e r ,  
a n d  t h e  s o l v e n t  rem oved i n  v a c u o . By s te a m  d i s t i l l a t i o n ,  
t h e  l a s t  t r a c e s  o f  n i t r o b e n z e n e  w ere  rem oved ; and  t h e  a c i d  
was o b t a i n e d  b y  e x t r a c t i n g  t h e  r e s i d u e  w i t h  e t h e r .  The 
o r g a n i c  e x t r a c t s  w e re  sh a k e n  s e v e r a l  t im e s  w i t h  s a t u r a t e d  
sod ium  c h l o r i d e  and  f i n a l l y  d r i e d  o v e r  a n h y d ro u s  m agnesium  
s u l f a t e .  E v a p o r a t i o n  o f  t h e  s o l v e n t  p ro d u c e d  a s o l i d  w h ich  
was r e c r y s t a l l i z e d  s e v e r a l  t im e s  fro m  a  c h lo r o f o r m - h e x a n e  
s o l u t i o n .  A y i e l d  o f  23 g (45% o f  t h e o r y )  o f  a  s o l i d ,  mp 
8 5 - 8 6 ° ,  was o b t a i n e d .  The i n f r a r e d  s p e c t r u m  (No. 8449) had  
p h e n o l i c  g ro u p  a b s o r p t i o n  a t  3 2 00 -35 00  cm , and  c a r b o n y l  
a b s o r p t i o n  c h a r a c t e r i s t i c  o f  a n  a c i d  and  o f  a  k e to n e  a t  
1715 cm ^ and  1690 cm \  r e s p e c t i v e l y .
A n a l . C a lc d  f o r  C, 6 9 .8 3 ;  H, 8 .2 7 .
Found : C, 6 9 .7 7 ;  H, 8 . 2 4 .
A t te m p te d  C v c l i z a t i o n s  o f  9 - ( 3 - M e th y l - 4 - h y d r o x y b e n z o y l ) n o n a n o ic  
A c i d .
M ethod A. P o ly p h o s p h a te  E s t e r . -
Run No. 1 . -  A s o l u t i o n  o f  0 .7 3  g (0 .0 0 2 5  m o le )  o f
9 - ( 3 - m e t h y l - 4 - h y d r o x y b e n z o y l ) n o n a n o i c  a c i d  i n  150 ml o f
*X*
Analysis performed by Beller Mikroanalytisches Laboratorium, 
Gottingen, Germany.
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c h lo r o f o r m ,  and  40 g o f  p o ly p h o s p h a te  e s t e r  d i s s o l v e d  i n  
150 ml o f  c h lo r o f o r m  w e re  a d d e d  s i m u l t a n e o u s l y  o v e r  a  p e r i o d  
o f  24 h o u r s  t o  250 ml o f  s t i r r i n g ,  r e f l u x i n g  c h lo r o f o r m .  The 
r e a c t i o n  m ix t u r e  was t h e n  p o u re d  i n t o  i c e  w a t e r  and  m e c h a n i ­
c a l l y  s t i r r e d  f o r  s e v e r a l  h o u r s .  The o r g a n i c  l a y e r  was 
rem oved and  t h e  a q u eo u s  l a y e r  e x t r a c t e d  s e v e r a l  t im e s  w i t h  
c h lo r o f o r m .  The com bined  o r g a n i c  l a y e r s  w e re  w ashed  s e v e r a l  
t im e s  w i t h  s a t u r a t e d  sod ium  c h l o r i d e  s o l u t i o n  an d  d r i e d  o v e r  
a n h y d ro u s  m agnesium  s u l f a t e .  Removal o f  t h e  s o l v e n t  i n  v a c u o  
r e v e a l e d  t h a t  c o n s i d e r a b l e  p h o s p h a te  e s t e r  r e m a in e d .  S e v e r a l  
r e p e t i t i o n s  o f  t h e  above  p r o c e s s  f a i l e d  t o  rem ove a l l  t h e  
p h o s p h a te  e s t e r  c o m p l e t e l y .
The m a t e r i a l  f i n a l l y  o b t a i n e d  was s u b j e c t e d  t o  t h i n  
l a y e r  c h ro m a to g ra p h ic  a n a l y s i s . Two s p o t s  w e re  o b t a i n e d  
w i t h  2% m e t h a n o l - c h lo r o f o r m  s o l u t i o n .  A sa m p le  o f  t h e  
f a s t e r  m oving com ponent was o b t a i n e d  by t h i c k  l a y e r  
c h ro m a to g ra p h y .  I t s  i n f r a r e d  s p e c t r u m  ( IR  No. 5951) showed 
a b s o r p t i o n  a t  3500-3200  cm ^ c h a r a c t e r i s t i c  o f  a  p h e n o l  a n d  
a t  1250-135 0  cm ^ i n d i c a t i n g  t h e  p r e s e n c e  o f  p h o s p h a te  e s t e r .  
No e v id e n c e  f o r  a n y  c y c l i c  p r o d u c t  was o b t a i n e d .
Run No. 2 . -  A m o d i f i c a t i o n  o f  t h e  p r o c e d u r e  m e n t io n e d  
ab o v e  was a t t e m p t e d .
A s o l u t i o n  o f  0 .7 5  g (0 .0 0 2 7  m o le )  o f  p h e n o l i c  a c i d  
d i s s o l v e d  i n  100 ml o f  c h lo r o f o r m  was a d d e d  o v e r  a  p e r i o d  o f  
24 h o u r s  t o  a  s t i r r e d  r e f l u x i n g  s o l u t i o n  o f  20 g o f  p h o s p h a te  
e s t e r  d i s s o l v e d  i n  250 ml o f  c h lo r o f o r m .  The r e a c t i o n  m ix tu r e  
was s t i r r e d  f o r  t h r e e  d a y s ,  a f t e r  w h ic h  t im e  i t  was a d d e d  t o  
i c e  w a t e r .  A f t e r  t h e  m ix t u r e  h a d  b e en  s t i r r e d  s e v e r a l  h o u r s ,  
t h e  o r g a n i c  l a y e r  was rem oved an d  t h e  a q u eo u s  l a y e r  e x t r a c t e d  
r e p e a t e d l y  w i t h  c h lo r o f o r m .  Removal o f  t h e  s o l v e n t  i n  v a cu o  
y i e l d e d  2 .6  g o f  m a t e r i a l  a f t e r  t h e  u s u a l  w o rk u p . A f t e r  t h e
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p u r i f i c a t i o n  t r e a t m e n t  h a d  b e e n  r e p e a t e d ,  1 .0  g o f  a  d a r k  
brow n o i l  was f i n a l l y  o b t a i n e d .  T h in  l a y e r  c h ro m a to g ra p h y  
w i t h  a  3% m e t h a n o l - c h lo r o f o r m  e l u e n t  showed no r e a c t i o n  had  
o c c u r r e d  when com pared  t o  a u t h e n t i c  s t a r t i n g  m a t e r i a l .
I n f r a r e d  a n a l y s i s  (No. 6004) was c o n s i s t e n t  w i t h  t h i s  
c o n c l u s i o n .
M ethod B. H y d r o c h lo r i c  A c i d . - A s o l u t i o n  o f  1 g o f  
p h e n o l i c  a c i d  i n  75 ml o f  t e t r a h y d r o f u r a n  was r e f l u x e d  w i t h  
1 ml o f  25% h y d r o c h l o r i c  a c i d .  The r e a c t i o n  was m o n i to r e d  by 
rem o v in g  a l i q u o t s  an d  s u b j e c t i n g  them  t o  t h i n  l a y e r  c h ro m a to ­
g r a p h i c  a n a l y s i s .  A f t e r  a  t o t a l  o f  7 d a y s  o f  r e f l u x i n g ,  no 
r e a c t i o n  was o b s e r v e d .  The s o l v e n t  was rem oved a n d  t h e  
s t a r t i n g  m a t e r i a l  was r e c o v e r e d  a s  shown by i t s  m e l t i n g  
p o i n t  and  i n f r a r e d  s p e c t r u m .
32M ethod C. B e n z e n e s u l f o n y l  c h l o r i d e  and  P y r i d i n e .  -  
To 1 .2 0  g (0 .0 0 6 8  m o le )  o f  b e n z e n e s u l f o n y l  c h l o r i d e ,  c o o le d  
i n  an  i c e - s a l t  b a t h ,  was a d d e d  d r o p w is e ,  w i t h  s t i r r i n g ,  1 g 
( 0 .0 0 3 4  m o le )  o f  p h e n o l i c  a c i d  d i s s o l v e d  i n  100 ml o f  p y r i d i n e .  
A f t e r  t h e  a d d i t i o n  was c o m p le te ,  t h e  r e a c t i o n  m ix tu r e  was 
s t i r r e d  i n  th e  c o l d  f o r  an  a d d i t i o n a l  two h o u r s .  The r e a c t i o n  
m ix t u r e  was th e n  p o u re d  i n t o  i c e  w a t e r  a n d  e x t r a c t e d  tw ic e  
w i t h  e t h e r .  The e t h e r e a l  e x t r a c t s  w ere  w ashed  w i t h  s a t u r a t e d  
so d iu m  c h l o r i d e  s o l u t i o n  and  d r i e d  o v e r  a n h y d ro u s  m agnesium  
s u l f a t e .  A f t e r  m ost  o f  t h e  s o l v e n t  had  b e en  rem oved , p y r i d i n e  
was e l i m i n a t e d  by  c o d i s t i l l a t i o n  w i t h  a d d ed  b e n z e n e .  A s o l i d  
was o b t a i n e d  w hose i n f r a r e d  s p e c t r u m  (No. 8610) a n d  t h i n  l a y e r  
c h ro m a to g ra m  w e re  i d e n t i c a l  t o  t h o s e  o f  t h e  s t a r t i n g  m a t e r i a l .
M ethod D. F i s c h e r  E s t e r i f i c a t i o n . -  A s o l u t i o n  o f  1 g 
( 0 .0 0 3 4  m ole)  o f  p h e n o l i c  a c i d  and  150 ml o f  s a t u r a t e d  
m e th a n o l i c  h y d ro g e n  c h l o r i d e  w e re  r e f l u x e d  f o r  a  p e r i o d  
o f  f i v e  h o u r s .  The r e a c t i o n  m ix tu r e  was a d d e d  t o  i c e  w a t e r
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and  e x t r a c t e d  s e v e r a l  t im e s  w i t h  e t h e r .  The e t h e r e a l  e x t r a c t s  
w ere  washed w i t h  s a t u r a t e d  sod ium  c h l o r i d e  s o l u t i o n  and  d r i e d  
o v e r  anh y d ro u s  m agnesium  s u l f a t e .  A f t e r  e v a p o r a t i o n  a s o l i d  
was o b t a i n e d .
An i n f r a r e d  sp e c t ru m  (No. 6994) showed a b s o r p t i o n  
a t  3500-3200  cm ^ c h a r a c t e r i s t i c  o f  a p h e n o l  and a b s o r p t i o n  
a t  1745 cm ^ a s s i g n e d  to  a n  e s t e r  c a r b o n y l .  T h in  l a y e r  
ch ro m a to g rap h y  u s i n g  a 5% m e th a n o l - c h lo r o f o r m  s o l u t i o n  showed 
t h e  m a t e r i a l  t o  be  a s i n g l e  com ponen t, d i f f e r e n t  from  th e  
s t a r t i n g  m a t e r i a l .  A f t e r  b e in g  r e c r y s t a l l i z e d  tw ic e  from  
b e n z e n e - l i g r o i n  (bp 4 0 - 6 0 ° ) ,  t h e  m a t e r i a l  had  a mp o f  
5 3 - 5 4 .5 ° .  The p r o d u c t  o b t a i n e d  was m e th y l  9 - ( 3 - m e th y l - 4 -  
h y d r o x y b e n z o y l ) -n o n a n o a te  ( X L I I I ) .
A n a l . C a lcd  f o r  ^ ^ g ^ 2 6 ^ 4 : ^ 0 .5 6 ;  H, 8 .6 5 .
Found: C, 7 0 .4 6 ;  H, 8 .9 0 .
Method E. S cho tten -B au m ann  R e a c t i o n . -  To a s o l u t i o n  
o f  1 g (0 .0 0 3 4  m ole)  o f  p h e n o l i c  a c i d  i n  100 ml o f  d ry  
p y r i d i n e  was add ed  an  e x c e s s  o f  o x a l y l  c h l o r i d e .  The 
s o l u t i o n  was s t i r r e d  a t  a m b ien t  t e m p e r a tu r e s  o v e r n i g h t  
and  th e n  t r e a t e d  w i th  e x c e s s  m e th a n o l .  A f t e r  b e in g  s t i r r e d  
f o r  s e v e r a l  h o u r s ,  t h e  s o l u t i o n  was added  to  i c e  w a t e r  and  
e x t r a c t e d  s e v e r a l  t im e s  w i th  e t h e r .  The e t h e r e a l  e x t r a c t s  
w ere  washed w i t h  s a t u r a t e d  sodium  c h l o r i d e  s o l u t i o n  and  d r i e d  
o v e r  an h y d ro u s  m agnesium  s u l f a t e .  E v a p o r a t io n  o f  t h e  s o l v e n t  
p ro d u c e d  a s o l i d  w h ic h ,  a f t e r  p u r i f i c a t i o n ,  e x h i b i t e d  an 
i n f r a r e d  sp e c t ru m  (No. 6 8 0 8 ) ,  m e l t in g  p o i n t ,  and  t h i n  l a y e r  
ch rom atogram  i d e n t i c a l  to  t h o s e  o f  th e  p r o d u c t  o b t a i n e d  from  
t h e  F i s c h e r  e s t e r i f i c a t i o n .  The p r o d u c t  o f  t h i s  r e a c t i o n  
was t h e  m e th y l  9 - (3 - m e th y l - 4 - h y d r o x y b e n z o y l ) - n o n a n o a te .
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A tte m p te d  P r e p a r a t i o n  o f  9 - ( 3 - M e th y l - 4 - h y d r o x y b e n z o y l ) - n o n a n a l .
M ethod A . -  From 9 - ( 3 - m e th y l - 4 - h y d r o x y b e n z o y l ) - n o n a n o ic  
A c i d . -  A s o l u t i o n  o f  2 .9 2  g ( 0 .0 1  m ole)  o f  p h e n o l i c  a c i d  was 
d i s s o l v e d  i n  15 ml o f  d r y  e t h e r  an d  2 .6 5  g (0 .0 2  m o le )  o f  
o x a l y l  c h l o r i d e  was a d d e d .  The m ix t u r e  was s t i r r e d  o v e r n i g h t ,  
and  t h e  s o l v e n t  an d  e x c e s s  o x a l y l  c h l o r i d e  w ere  rem oved i n  
v a c u o . An i n f r a r e d  s p e c t r u m  (No. 8630) o f  t h e  m a t e r i a l  
o b t a i n e d  showed c a r b o n y l  a b s o r p t i o n  a t  1785 cm ^ a t t r i b u t e d  
t o  t h e  a c i d  c h l o r i d e .  The a c i d  c a r b o n y l  a b s o r p t i o n  a t  1720 
cm ^ was a b s e n t .  A t te m p ts  a t  p u r i f y i n g  t h e  a c i d  c h l o r i d e  
by  vacuum d i s t i l l a t i o n  l e d  t o  p o l y m e r i z a t i o n .  The a c i d  c h l o r i d e  
was s u b s e q u e n t ly  u s e d  w i t h o u t  p u r i f i c a t i o n .
The a c i d  c h l o r i d e ,  d i s s o l v e d  i n  100 ml o f  d r y  t e t r a -  
h y d r o f u r a n  was c o o le d  t o  -78°C i n  an  a c e t o n e - d r y  i c e  b a t h .
A s o l u t i o n  o f  5 .5  g (0 .0 2  m ole) o f  l i t h i u m  a lu m i n u m - t e r t -  
b u to x y h y d r id e  i n  100 ml o f  t e t r a h y d r o f u r a n  was a d d ed  o v e r  a 
p e r i o d  o f  1 .5  h o u r s .  A f t e r  th e  a d d i t i o n  h a d  b e e n  c o m p le te d ,  
t h e  r e a c t i o n  m ix tu r e  was a l lo w e d  t o  warm up t o  a m b ie n t  te m p e ra ­
t u r e s .  I t  was add ed  t o  a c i d i f i e d  i c e  w a t e r  and e x t r a c t e d  
s e v e r a l  t im e s  w i t h  e t h e r .  The e t h e r e a l  e x t r a c t s  w ere  
w ashed  w i t h  s a t u r a t e d  sod iu m  c h l o r i d e  s o l u t i o n  and  d r i e d  
o v e r  a n h y d ro u s  m agnesium  s u l f a t e .  E v a p o r a t io n  o f  t h e  s o l v e n t  
l e f t  a d a rk  brown m a t e r i a l  w h ich  h a d  an  a b s o r p t i o n  i n  t h e  
i n f r a r e d  r e g i o n  a t  1735 cm ^ (No. 8 6 4 2 ) ,  c h a r a c t e r i s t i c  o f  
an  a ld e h y d e .  A p o s i t i v e  ch ro m ic  a c i d  t e s t  was o b t a i n e d .
A sam p le  o f  t h e  c r u d e  p r o d u c t ,  am o u n tin g  t o  a p p r o x i ­
m a te ly  2 g ,  was s u b j e c t e d  t o  c h ro m a to g ra p h y  on 50 g o f  F l o r i s i l .  
I t  d a rk e n e d  d u r in g  t h e  p r o c e s s  o f  e l u t i o n  w i t h  s o l v e n t  and  
c o u ld  n o t  be  r e c o v e r e d ,  a p p a r e n t l y  b e c a u s e  o f  d e c o m p o s i t io n .
M ethod B . -  From 9 - ( 3 - M e th y l - 4 - a c e to x y b e n z o y l ) - n o n a n o ic  
A c i d . -  In  t h e  u s u a l  m anner 9 - ( 3 - m e t h y l - 4 - h y d r o x y b e n z o y l ) -  
n o n a n o ic  a c i d  was a c e t y l a t e d  w i t h  a c e t i c  a n h y d r id e  i n  th e
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presence of dry pyridine. The material obtained had a melting 
point of 7 6 -7 8°  after recrystallization from ether-hexane. An 
infrared spectrum (No. 8660) showed the loss of absorption at 
3 5 00 -3 300  cm  ^due to the phenol and appearance of a band 
at 1750 cm  ^attributable to the acetate carbonyl.
A s o l u t i o n  o f  3 g  ( 0 .0 1  m ole)  o f  t h e  a c e t a t e  p r e p a r e d  
a s  d e s c r i b e d  ab o v e  i n  25 ml o f  e t h e r  was t r e a t e d  w i t h  1 .8  g 
(0 .0 1 5  M) o f  o x a l y l  c h l o r i d e ,  an d  t h e  s o l u t i o n  was s t i r r e d  
a t  room  t e m p e r a t u r e  f o r  3 h o u r s .  Removal o f  e t h e r  and  
e x c e s s  o x a l y l  c h l o r i d e  i n  v a c u o  p ro d u c e d  a  s o l i d ,  mp 5 7 - 6 0 ° .
An infrared spectrum (No. 8076) showed absorption at 1790 cm  ^
and 1750 cm \  characteristic of an acid chloride and ester 
carbonyl,respectively. Acid carbonyl absorption at 1720 cm  ^
was absent.
The acid chloride was treated with lithium aluminum 
tri-t^-butoxyhydride in the same manner as described in Method A. 
The reaction produced a dark orange oil which had the same 
characteristics as the product from Method A. Again as in 
Method A, decomposition occurred in the process of chromato­
graphy on Florisil.
On another attempt, recrystallization of the crude 
product, obtained as an oil, was attempted. The material 
from benzene-hexane solution, mp 7 5 - 8 0 ° ,  was shown to be the 
starting material from its melting point and mixture melting 
point with authentic material. If the aldehyde was produced, 
oxidation seems to have occurred in subsequent steps of 
purification.
Preparation of Methyl Hydrogen Dodecandioate.
A m ix tu r e  o f  91 g ( 0 .4  m o le )  o f  d o d e c a n d io i c  a c i d ,  32 ml 
o f  c o n c e n t r a t e d  s u l f u r i c  a c i d ,  a n d  320 ml o f  m e th a n o l  was 
r e f l u x e d  f o r  a  p e r i o d  o f  2 h o u r s .  The r e a c t i o n  m ix tu r e  was
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p o u re d  i n t o  t h r e e  vo lum es o f  w a t e r  a n d  s u b s e q u e n t ly  e x t r a c t e d  
tw ic e  w i t h  100 m l o f  b e n z e n e .  The b e n z e n e  e x t r a c t s  w ere
i .
s u c c e s s i v e l y  w ashed  w i t h  w a t e r ,  5% sod ium  c a r b o n a t e  s o l u t i o n ,  
a n d  w a t e r .  The s o l v e n t  was rem oved i n  v a c u o ,  y i e l d i n g  102 g 
( 0 . 4  m o le )  o f  d im e th y l  d o d e c a n d io a te .
P a r t i a l  s a p o n i f i c a t i o n  was a c h ie v e d  by  t h e  a d d i t i o n  
o f  t h e  d im e th y l  e s t e r  t o  3 4 .2  g ( 0 .2  m ole) o f  b a r iu m  h y d r o x id e  
d i s s o l v e d  i n  400 ml o f  m e th a n o l .  A f t e r  a  p e r i o d  o f  20 h o u r s  
t h e  w h i t e  b a r iu m  s a l t  was c o l l e c t e d ,  w ashed  w i t h  m e th a n o l ,  
an d  decom posed w i t h  400 ml o f  4N h y d r o c h l o r i c  a c i d .  The 
p r o d u c t  was e x t r a c t e d  w i t h  e t h e r ,  and  t h e  e t h e r e a l  e x t r a c t s  
w e re  w ashed  w i t h  s a t u r a t e d  sod ium  c h l o r i d e  s o l u t i o n .  A f t e r  
e v a p o r a t i o n  o f  t h e  s o l v e n t  i n  v a c u o , t h e  r e s i d u e  was s u b j e c t e d  
t o  vacuum d i s t i l l a t i o n .  The f r a c t i o n  b o i l i n g  a t  1 7 0 ° /1 0  mm 
was c o l l e c t e d .  A y i e l d  o f  48 g (51%) was g e n e r a l l y  r e a l i z e d .
P r e p a r a t i o n  o f  M eth y l £ - C r e s y l  D o d e c a n d io a te .
A s o l u t i o n  o f  78 g o f  p o ly p h o s p h a te  e s t e r ,  2 5 .6  g 
( 0 .1  m o le )  o f  m e th y l  h y d ro g e n  d o d e c a n d io a te ,  and  12 g ( 0 .1  
m o le )  o f  £ - c r e s o l  w ere  g e n t l y  r e f l u x e d  f o r  a p e r i o d  o f  one 
h o u r .  The r e a c t i o n  m ix t u r e  was th e n  added  t o  i c e  w a te r  an d  
t h e  o r g a n i c  l a y e r  was s e p a r a t e d .  The aqu eo us  l a y e r  was 
e x t r a c t e d  s e v e r a l  t im e s  w i t h  c h lo r o f o r m  and  t h e  com bined 
e x t r a c t s  w ere  w ashed  t w i c e  w i t h  7.5% p o ta s s iu m  h y d r o x id e  
s o l u t i o n ,  once  w i t h  s a t u r a t e d  sodium  c h l o r i d e  s o l u t i o n ,  and  
t h e n  d r i e d  o v e r  a n h y d ro u s  m agnesium  s u l f a t e .  The s o l v e n t  
was rem oved i n  v acuo  t o  y i e l d  24 g (72%) o f  t h e  e s t e r  w h ich  
was u s e d  w i t h o u t  f u r t h e r  p u r i f i c a t i o n .
An i n f r a r e d  s p e c t r u m  (No. 6831) showed no a b s o r p t i o n
-1 -1 -1a t  3200-3500  cm , and  a b s o r p t i o n  a t  1765 cm and  1750 cm ,
a t t r i b u t a b l e  t o  t h e  two e s t e r  f u n c t i o n s  i n  t h e  m o le c u le .
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P r e p a r a t i o n  o f  l l - ( 3 - M e t h y l - 4 - h y d r o x y l b e n z o y l ) - u n d e c a n o i c  A c id  
(X LIV ).
A s o l u t i o n  o f  1 6 .7  g ( 0 .0 5  m ole )  o f  p h e n o l i c  e s t e r  
i n  100 ml o f  n i t r o b e n z e n e  was c o o le d  i n  a n  i c e - w a t e r  b a t h .  
Aluminum c h l o r i d e  ( 2 6 .8  g ,  0 .2 0  m o le )  was a d d ed  b a tc h w is e  
w i t h  s t i r r i n g .  A f t e r  a d d i t i o n  was c o m p le te ,  t h e  r e a c t i o n  
m ix t u r e  was a l lo w e d  t o  s t a n d  a t  room t e m p e r a t u r e  f o r  a  
p e r i o d  o f  two d a y s .  The r e a c t i o n  was decom posed by  a d d i t i o n  
t o  i c e  w a t e r  an d  t h e  p r o d u c t  e x t r a c t e d  w i t h  two 100-m l 
p o r t i o n s  o f  e t h e r .  The e t h e r e a l  e x t r a c t s  w ere  w ashed w i th  
s a t u r a t e d  sod ium  c h l o r i d e  s o l u t i o n  and  d r i e d  o v e r  a n h y d ro u s  
m agnesium  s u l f a t e .  E v a p o r a t i o n  o f  t h e  s o l v e n t  i n  v a cu o  
y i e l d e d  a  s o l i d  whose i n f r a r e d  s p e c t ru m  (No. 6844) showed 
t h e  a b s o r p t i o n  a t  3 200-3500  cm ^ a n d  1720 cm \  c h a r a c t e r i s t i c  
o f  a  p h e n o l  an d  an  a c i d  c a r b o n y l  f u n c t i o n ,  r e s p e c t i v e l y .
The s o l i d  was d i s s o l v e d  i n  e t h e r  a n d  e x t r a c t e d  s e v e r a l  
t im e s  w i th  107. sod ium  h y d r o x id e  an d  a c i d i f i e d  w i t h  6N h y d r o ­
c h l o r i c  a c i d .  The p r o d u c t  was e x t r a c t e d  w i t h  e t h e r  and  a f t e r  
w a sh in g  w i t h  s a t u r a t e d  sod ium  c h l o r i d e  s o l u t i o n ,  t h e  e t h e r e a l  
e x t r a c t s  w ere  d r i e d  o v e r  a n h y d ro u s  m agnesium  s u l f a t e .  E v a p o ra ­
t i o n  o f  t h e  s o l v e n t  i n  v a cu o  p ro d u c e d  a  s o l i d  w h ic h ,  a f t e r  
two r e c r y s t a l l i z a t i o n s  from  a  c h lo r o f o r m - b e n z e n e  s o l u t i o n ,  
h a d  a  m e l t i n g  p o i n t  o f  8 9 - 9 1 ° .
A n a l .  C a lc d  f o r  C19H28C>4 : C, 7 1 .2 2 ;  H, 8 . 8 1 .
Found: C, 7 1 .6 0 ;  H, 8 .7 0 .
A t te m p te d  C y c l i z a t i o n  o f  l l - ( 3 - M e t h y l - 4 - h y d r o x y b e n z o y l ) - u n d e c a n o i c  
A c i d .
I n  t h e  same m anner a s  d e s c r i b e d  i n  M ethod A f o r  th e  
a t t e m p t s  a t  c y c l i z i n g  9 - ( 3 - m e t h y l - 4 - h y d r o x y b e n z o y l ) - n o n a n o i c  
a c i d ,  0 .5  g (0 .0 0 1 5  m o le)  o f  l l - ( 3 - m e t h y l - 4 - h y d r o x y b e n z o y l ) -  
u n d e c a n o ic  a c i d  was t r e a t e d  w i t h  p o ly p h o s p h a te  e s t e r .  An
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i n f r a r e d  s p e c t ru m  (No. 6793) o f  t h e  c r u d e  r e a c t i o n  p r o d u c t  
showed a b s o r p t i o n  a t  3500 -3 200  cm"* i n d i c a t i n g  l a c k  o f  
r e a c t i o n .  The m a t e r i a l  e x h i b i t e d  b e h a v i o r  i d e n t i c a l  t o  
a u t h e n t i c  s t a r t i n g  m a t e r i a l  on t h i n  l a y e r  c h ro m a to g ra p h y  
w i t h  a 5% m e t h a n o l - c h lo r o f o r m  s o l u t i o n  a s  e l u e n t .
P r e p a r a t i o n  o f  M e th y l  P h e n y l  d o d e c a n d i o a t e .
A p r o c e d u r e  s i m i l a r  t o  t h a t  u s e d  f o r  t h e  p r e p a r a t i o n  
o f  m e th y l  £ - c r e s y l  d o d e c a n d io a te  was u s e d .  I n  a t y p i c a l  
r e a c t i o n ,  t h e  c o n d e n s a t io n  o f  1 2 .2  g (0 .1 3  m o le )  o f  p h e n o l  
w i t h  3 1 .7  g (0 .1 3  m o le )  o f  m e th y l  h y d ro g e n  d o d e c a n d io a te  
p ro d u c e d  3 5 .5  g (83%) o f  a y e l lo w  l i q u i d ,  w h ic h  was u s e d  
w i t h o u t  any  s u b s e q u e n t  p u r i f i c a t i o n .  An i n f r a r e d  s p e c t r u m  
(No. 6807) showed l a c k  o f  p h e n o l i c  a b s o r p t i o n  a t  3 5 00 -  
3300 cm * and  a b s o r p t i o n  a t  1765 and  1750 cm * ,  c h a r a c t e r i s ­
t i c  o f  th e  two e s t e r  f u n c t i o n s .
P r e p a r a t i o n  o f  l l - ( £ - h y d r o x y b e n z o y l ) - u n d e c a n o i c  A c id  (XLV).
A F i r e s  R e a rran g e m en t  a s  d e s c r i b e d  f o r  t h e  p r e p a r a t i o n  
o f  9 - ( 3 - m e th y l - 4 - h y d r o x y b e n z o y l ) - u n d e c a n o ic  a c i d  was em ployed .
A r e a c t i o n  w i t h  16 g (0 .0 5  m ole)  o f  p h e n o l i c  e s t e r  y i e l d e d
3 .8  g (25%) o f  p r o d u c t ,  mp 92 -9 4°  (b e n z e n e - h e x a n e ) .  I n f r a r e d  
a n a l y s i s  showed p h e n o l i c  a b s o r p t i o n  a t  3500-3300  cm * ,  l o s s  
o f  t h e  1765 and  1750 cm * b and s  o f  t h e  s t a r t i n g  m a t e r i a l ,  and  
a p p e a ra n c e  o f  a new b an d  a t  1720 cm * ,  c h a r a c t e r i s t i c  o f  an  
a c i d  g ro u p  c a r b o n y l .
A n a l . C a lc d  f o r  ^ ^ g ^ 2 6 ^ 4 : 7 0 .5 6 ;  H, 8 .5 5 .
Found: C, 7 0 .3 9 ;  H, 8 .8 5 .
A t te m p te d  C y c l i z a t i o n s  o f  l l - ( p - H y d r o x y b e n z o y l ) - u n d e c a n o ic  A c i d .
M ethod A. P o ly p h o s p h a te  E s t e r . -  A r e a c t i o n  o f  0 .2 8  g 
o f  1 1 - ( £ -h y d r o x y b e n z o y l ) - u n d e c a n o ic  a c i d  and  20 g o f  p h o s p h a te  
e s t e r  was c a r r i e d  o u t  a s  p r e v i o u s l y  d e s c r i b e d .  A m a t e r i a l
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was o b t a i n e d  whose i n f r a r e d  s p e c t r u m  (No. 6761) was i d e n t i c a l  
t o  t h a t  o f  t h e  s t a r t i n g  m a t e r i a l .  F u r t h e r  c o n f i r m a t i o n  o f  
t h e  l a c k  o f  r e a c t i o n  was o b t a i n e d  from  t h i n  l a y e r  c h ro m a to ­
g r a p h y ,  w h ic h  showed t h a t  t h e  m a t e r i a l  o b t a i n e d  and  t h e  
s t a r t i n g  m a t e r i a l  w e re  i d e n t i c a l .
M ethod B. S c h o tte n -B au m a n n  P r o c e d u r e . -  To a s t i r r e d  
s o l u t i o n  o f  1 g (0 .0 0 3 3  m o le )  o f  l l - ( j> - h y d r o x y b e n z o y l ) - u n d e -  
c a n o i c  a c i d  i n  50 m l o f  a n h y d ro u s  e t h e r  was a d d ed  an  e x c e s s  
o f  o x a l y l  c h l o r i d e .  The r e s u l t a n t  r e a c t i o n  m ix t u r e  was 
s t i r r e d  a t  room t e m p e r a t u r e  f o r  t h r e e  h o u r s .  Removal o f  t h e  
s o l v e n t  i n  vacuo  p ro d u c e d  a m a t e r i a l  whose i n f r a r e d  s p e c t ru m  
(No. 6983) showed a b s o r p t i o n  a t  1780 cm , c h a r a c t e r i s t i c  
o f  a c i d  c h l o r i d e s  a n d  l o s s  o f  t h e  c a r b o n y l  a b s o r p t i o n  a t  
1720 cm"1 .
The a c i d  c h l o r i d e  was d i s s o l v e d  i n  500 ml o f  d r y  e t h e r  
and  5 g o f  p y r i d i n e .  The r e s u l t a n t  r e a c t i o n  m ix t u r e  was 
s t i r r e d  o v e r n i g h t  a t  room t e m p e r a t u r e .  M e th an o l  was t h e n  
a d d ed  and  t h e  s o l u t i o n  s t i r r e d  f o r  s e v e r a l  h o u r s .  The 
e t h e r e a l  s o l u t i o n  was w ashed  s e v e r a l  t im e s  w i t h  w a t e r  and  
d r i e d  o v e r  a n h y d ro u s  m agnesium  s u l f a t e .  E v a p o r a t io n  o f  th e  
s o l v e n t  i n  v acuo  p ro d u c e d  a s o l i d  w h ic h ,  a f t e r  r e c r y s t a l l i z a ­
t i o n  from  b e n z e n e - h e x a n e ,  h ad  a m e l t i n g  p o i n t  o f  6 0 - 6 1 ° .  An 
i n f r a r e d  s p e c t ru m  (No. 6983A) r e v e a l e d  a b s o r p t i o n  a t  3 3 0 0 -  
3500 cm 1 i n d i c a t i v e  o f  t h e  p h e n o l  and  a p p e a ra n c e  o f  a  new 
b an d  a t  1745 cm 1 c h a r a c t e r i s t i c  o f  an  e s t e r  c a r b o n y l .  The 
m a t e r i a l  o b t a i n e d  was m e th y l  1 1 - ( £ - h y d r o x y b e n z o y l ) - u n d e c a n o a te  
(XLVI).
M ethod C. F i s c h e r  E s t e r i f i c a t i o n . -  A s o l u t i o n  o f
1 .5  g (0 .0 0 5  m ole) o f  l l - ( £ - h y d r o x y b e n z o y l ) - u n d e c a n o i c  a c i d  
was d i s s o l v e d  i n  250 ml o f  s a t u r a t e d  m e th a n o l i c  h y d ro g e n  
c h l o r i d e  and  r e f l u x e d  o v e r n i g h t .  The s o l v e n t  was rem oved
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and the residue dissolved in ether. The ether solution was
washed several times with saturated sodium chloride solution
and dried over anhydrous magnesium sulfate. Evaporation of
the solvent produced a solid whose infrared spectrum (No.
6986) showed the presence of a phenol (absorption at 3600-
3200 cm an d  e s t e r  c a r b o n y l  a b s o r p t i o n  a t  1745 cm \  b u t  
-1not at 1720 cm . Further confirmation of the methyl ester 
structure was offered by the nmr spectrum (No. 3505) which 
showed the usual absorptions for the starting material as 
well as a new singlet at 3 .7 0  ppm, characteristic of the 
methyl group of a methyl ester. After several recrystalliza­
tions from benzene-hexane solution, the material had a melting 
point of 6 1 - 6 2 ° .  This material was identical in all respects 
to that obtained in Method B.
A n a l . C a lc d  f o r  c i 9 H2 8 ° 4 : C* ^ 1 .2 2 ;  H, 8 .8 1 .
Found: C , 7 1 .2 2 ;  H, 9 . 0 0 .
P r e p a r a t i o n  o f  1 2 - f e - H y d r o x y p h e n y l ) - d o d e c a n o ic  A c id  (X L V II I ) .
I n  a s y n t h e s i s  s i m i l a r  t o  t h a t  f o r  t h e  p r e p a r a t i o n  
o f  1 2 - p h e n y ld o d e c a n o ic  a c i d  ( LIV ) ,  3 .5  g (0 .0 1 2  m o le )  o f
l l - ( £ - h y d r o x y b e n z o y l ) - u n d e c a n o i c  a c i d  d i s s o l v e d  i n  50 ml o f  
d i e t h y l e n e  g l y c o l ,  was t r e a t e d  w i t h  10 ml o f  85% h y d r a z i n e  
h y d r a t e  s o l u t i o n  an d  3 . 4  g (0 .0 6  m ole) o f  p o t a s s i u m  h y d r o x id e .  
A f t e r  two r e c r y s t a l l i z a t i o n s  fro m  an  e t h e r - l i g r o i n  (bp  3 0 -6 0 ° )  
s o l u t i o n ,  1 .1  g (31%) o f  a  m a t e r i a l ,  mp 1 0 3 -1 0 5 ° ,  was o b t a i n e d .  
An nmr s p e c t r u m  (No. 4 7 1 0 )  shows t h e  l o s s  o f  a b s o r p t i o n  a t
2 . 8  ppm a n d  a  s h i f t  o f  t h e  a r o m a t i c  q u a r t e t  t o  6 .8 7  ppm. An 
i n f r a r e d  s p e c t ru m  (No. 7364) showed c a r b o n y l  a b s o r p t i o n  a t  
1715 cm ^ o n l y .
A n a l . C a lc d  f o r  C^gH^gO^: C, 7 3 .9 3 ;  H, 9 . 6 5 .
Found: C, 7 3 .7 4 ;  H, 9 . 7 7 .
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A tte m p te d  C y c l i z a t i o n  o f  1 2 - (p - H y d ro x y p h e n y l) -d o d e c a n o ic  A c id .
Method A. F i s c h e r  E s t e r i f i c a t i o n . -  A s o l u t i o n  o f  2 .1  g 
(0 .0 0 7 5  m o le)  o f  1 2 - ( j> -h y d ro x y p h e n y l) -d o d e c a n o ic  a c i d  i n  250 ml 
o f  s a t u r a t e d  m e th a n o l ic  h y d ro g en  c h l o r i d e  was r e f l u x e d  f o r  a 
p e r i o d  o f  3 h r .  The r e a c t i o n  m ix tu r e  was added  to  w a t e r ,  and  
t h e  aqueous p h a s e  was e x t r a c t e d  w i th  t h r e e  100-m l p o r t i o n s  o f  
e t h e r .  The com bined e t h e r e a l  e x t r a c t s  w ere  w ashed s e v e r a l  
t im e s  w i th  s a t u r a t e d  sodium  c h l o r i d e  s o l u t i o n  and d r i e d  o v e r  
an h y d ro u s  m agnesium  s u l f a t e .  The s o l v e n t  was removed i n  v a c u o ,  
y i e l d i n g  2 g o f  a brown o i l .
T h in  l a y e r  c h ro m a to g ra p h ic  a n a l y s i s  w i th  a s o l u t i o n  
o f  57o m e th a n o l  i n  c h lo r o f o r m  showed o n ly  a  s i n g l e  p r o d u c t ,  
w h ic h  was d i f f e r e n t  from  th e  s t a r t i n g  m a t e r i a l .  An i n f r a r e d  
sp e c t ru m  (No. 7446) showed a b s o r p t i o n  a t  3500-3300  cm \  l o s s  
o f  a b s o r p t i o n  a t  1715 cm \  and  a new c a r b o n y l  a b s o r p t i o n  a t  
1745 cm An nmr sp e c t ru m  (No. 4769) showed p e ak s  a t  6 .8 7  
( q u a r t e t ) ,  2 .4 2  and  2 .3 3  ( t r i p l e t ) ,  3 .5 8  ( s i n g l e t ) ,  and  a t  
1 - 1 .1 9  ( m u l f i p l e t )  ppm. The p r o d u c t  o b t a i n e d  was m e th y l - 2 -  
( £ - h y d r o x y p h e n y l ) - d o d e c a n o a te  (XLIX), a s  was shown by co n ­
v e r s i o n  t o  t h e  a c e t a t e .
The p h e n o l i c  m e th y l  e s t e r  was c o n v e r t e d  to  i t s  a c e t a t e  
by  t r e a t m e n t  w i th  a c e t i c  a n h y d r id e  and  p y r i d i n e .  The m a t e r i a l  
o b t a i n e d  was r e c r y s t a l l i z e d  tw ic e  from  b e n z e n e - l i g r o i n  (bp 
3 0 -6 0 ° )  s o l u t i o n  an d  h a d  a m e l t i n g  p o i n t  o f  5 6 -5 8 ° .  An 
i n f r a r e d  s p e c t ru m  (No. 7449) showed no a b s o r p t i o n  i n  th e  
r e g i o n  3600-3200  cm ^ and  a s i n g l e  c a r b o n y l  band  a t  1745 c m " \  
A n a l . C a lcd  f o r  C2 i % 2 ^ 4 : C* ^ 2 .3 8 ;  H, 9 .2 6 .
Found: C, 7 2 .3 4 ;  H, 9 .4 0 .
Method B. S cho tten -B aum ann  R e a c t i o n . -  A s o l u t i o n  o f  
1 g (0 .0 0 3 1  m ole) o f  1 2 - (£ -h y d ro x y p h e n y l ) -d o d e c a n o y l  c h l o r i d e  
i n  250 ml o f  anh yd rous  e t h e r  was added  a t  am b ien t t e m p e r a tu r e s
37
o v e r  a  p e r i o d  o f  18 h r  t o  1 1 o f  a n h y d ro u s  e t h e r  c o n t a i n i n g
1 1 .8  g ( 0 .1 5  m ole) o f  d r y  p y r i d i n e .  The s o l u t i o n  was s t i r r e d  
a t  a m b ie n t  t e m p e r a t u r e s  f o r  a  t o t a l  r e a c t i o n  t im e  o f  100 h r .  
An e x c e s s  o f  m e th a n o l  was a d d ed  a n d  t h e  s o l u t i o n  s t i r r e d  f o r  
a n  a d d i t i o n a l  3 h r .  A f t e r  t h e  u s u a l  w o rk u p , 1 g o f  a n  o i l  
was o b t a i n e d .
This oil showed identical behavior on thin layer 
chromatography with an authentic sample of methyl 1 2 -(jj- 
hydroxyphenyl)-dodecanoate. Both the infrared (No. 7436) 
and nmr spectrum (No. 4 8 17 ) were identical to those from 
the previously characterized product obtained by Method A.
M ethod C. P o ly p h o s p h a te  E s t e r . -  To a  s t i r r e d ,  
r e f l u x i n g  s o l u t i o n  o f  21 g o f  p o ly p h o s p h a te  e s t e r  d i s s o l v e d  
i n  1 1 o f  c h lo r o f o r m  was a d d e d ,  o v e r  a  p e r i o d  o f  20 h r ,  a  
s o l u t i o n  o f  1 g (0 .0 0 3 5  m ole)  o f  1 2 - ( £ - h y d r o x y p h e n y l ) -  
d o d e c a n o ic  a c i d  d i s s o l v e d  i n  250 ml o f  c h lo r o f o r m .  The 
r e a c t i o n  s o l u t i o n  was r e f l u x e d  u n t i l  a  t o t a l  t im e  o f  100 h r  
h a d  e l a p s e d .  I t  was a d d e d  t o  a n  e q u a l  vo lu m e  o f  w a t e r ,  and  
s t i r r i n g  was m a i n t a i n e d  o v e r n i g h t .  The o r g a n i c  p h a s e  was 
s e p a r a t e d  an d  t h e  a q u e o u s  l a y e r  was e x t r a c t e d  tw ic e  w i t h  
c h lo r o f o r m .  The o r g a n i c  e x t r a c t s  w e re  w ashed  s e v e r a l  t im e s  
w i t h  s a t u r a t e d  so d iu m  c h l o r i d e  s o l u t i o n  and  d r i e d  o v e r  
a n h y d ro u s  m agnesium  s u l f a t e .  E v a p o r a t i o n  o f  t h e  s o l v e n t  
i n  v a c u o  p ro d u c e d  a  d a r k  brown s e m i - s o l i d .
Both thin layer chromatographic analysis (57, methanol 
in chloroform) and infrared analysis (No. 10286) showed the 
material to be identical to the starting material.
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P r e p a r a t i o n  o f  M e th y l  1 1 -B e n z o y lu n d e c a n o a te  ( L I T ) .
r/
As d e s c r i b e d  i n  t h e  p r e p a r a t i o n  o f  m e th y l  1 1 - (j>- 
t o l u y l ) - u n d e c a n o i c  a c i d  (XLIX), 107 g ( 0 . 4  m o le )  o f  m e th y l  
h y d ro g e n  d o d e c a n o y l  c h l o r i d e  was a l lo w e d  t o  r e a c t  w i th  
500 ml o f  b e n z e n e  i n  t h e  p r e s e n c e  o f  104 g ( 0 . 8  m o le )  
o f  a n h y d ro u s  alum inum  c h l o r i d e .  A f t e r  vacuum d i s t i l l a t i o n ,
70 g (58%) o f  m e th y l  l l - ( £ - b e n z o y l u n d e c a n o a t e )  was o b t a i n e d .  
An nmr s p e c t ru m  (No. 4414) c o n f i rm e d  t h e  s t r u c t u r e  o f  t h e  
m a t e r i a l .  I t  c o n t a i n e d  t r i p l e t s  a t  2 .8 3  an d  2 .1 7 ;  a  s i n g l e t  
a t  3 .5 8 ,  an d  com plex  m u l t i p l e t s  a t  7 .8 3 ,  7 .3 3 ,  and  1 - 1 .8  
ppm. The m a t e r i a l  was u s e d  w i t h o u t  f u r t h e r  p u r i f i c a t i o n  
o r  c h a r a c t e r i z a t i o n .
P r e p a r a t i o n  o f  1 2 - P h e n y ld o d e c a n o ic  A c id  ( L I V ) .
The p r o c e d u r e  d e s c r i b e d  f o r  t h e  p r e p a r a t i o n  o f
1 2 - ( £ - m e t h y lp h e n y l ) - d o d e c a n o i c  a c i d  (LXVII) was f o l lo w e d  
t o  p r e p a r e  t h e  abov e  named compound. The p r o d u c t  (20  g ,
36%) was r e c r y s t a l l i z e d  from  l i g r o i n  (bp  4 0 -6 0 ° )  a n d  
m e l t e d  a t  5 6 -5 7 °  ( l i t . 33 5 6 . 5 ° ) .
P r e p a r a t i o n  o f  1 2 -P h e n y ld o d e c a n o y l  c h l o r i d e .
T h is  compound was p r e p a r e d  i n  50% y i e l d  by  th e  
a d d i t i o n  a t  room t e m p e r a tu r e  o f  t h i o n y l  c h l o r i d e  t o  an  
e t h e r e a l  s o l u t i o n  o f  1 2 -p h e n y ld o d e c a n o ic  a c i d .  The m a t e r i a l  
was p u r i f i e d  by  vacuum d i s t i l l a t i o n ,  and  t h e  f r a c t i o n  b o i l i n g  
1 6 8 - 7 0 ° /0 .5  mm was c o l l e c t e d .
P r e p a r a t i o n  o f  M e th y l 9 - B e n z o y ln o n a n o a te  ( L I ) .
The Friedel-Crafts acylation of benzene, modeled
34after the method of Papa, Schwenk and Hankin, was used.
The p r o d u c t  was o b t a i n e d  i n  a  y i e l d  o f  68%, bp  1 7 5 - 7 8 ° / l  mm.
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P r e p a r a t i o n  o f  1 0 -P h e n y ld e c a n o ic  A c id  ( L I I I ) .
T h i s  compound was o b t a i n e d  b y  t h e  W o l f f - K i s h n e r  
r e d u c t i o n  o f  m e th y l  9 - b e n z o y ln o n a n o a te  a c c o r d i n g  t o  t h e
A  /
p r o c e d u r e  o f  P a p a ,  Schwenk a n d  H an k in  i n  a  y i e l d  o f  
80%, mp 4 1 -4 2 °  ( l i t .  mp 4 1 - 4 2 ° ) .
P r e p a r a t i o n  o f  1 0 -P h e n y ld e c a n o y l  C h l o r i d e .
T h i s  compound was p r e p a r e d  i n  a n  i d e n t i c a l  m anner t o  
t h a t  f o r  1 2 -p h e n y ld o d e c a n o y l  c h l o r i d e .  The p r o d u c t ,  bp 
1 6 6 -1 6 8 ° / I  mm, was o b t a i n e d  i n  60% y i e l d .
G e n e ra l  P r o c e d u r e  f o r  P r e p a r a t i o n  o f  K e to n e s  by  I n t r a m o l e c u l a r
33A c y l a t i o n  o f  cO -P heny l A c id  C h l o r id e s
I n  a  1 2 -1  3 -n e c k e d  f l a s k ,  p l a c e d  i n  a  w a t e r  b a t h  an d  
e q u ip p e d  w i t h  a  m e c h a n ic a l  s t i r r e r ,  r e f l u x  c o n d e n s e r  p r o t e c t e d  
w i t h  a  c a lc iu m  c h l o r i d e  t u b e ,  a n d  a  w e l l - r e g u l a t e d  d ro p p in g  
f u n n e l ,  was p l a c e d  4 1 o f  c a r b o n  d i s u l f i d e  a n d  200 g o f  
a n h y d ro u s  alum inum  c h l o r i d e .  The t e m p e r a t u r e  o f  t h e  w a t e r  
b a t h  was r e g u l a t e d  a t  5 5 ° ,  a n d  t h e  s u b s t r a t e  ( a p p r o x i m a t e l y  
0 .1  m ole o f  UU-phenyl a c i d  c h o r i d e ) , d i l u t e d  i n  2 1 o f  
c a rb o n  d i s u l f i d e ,  was a d d e d  c o n t i n u o u s l y  o v e r  a  p e r i o d  o f  
4 -5  d a y s .  A f t e r  t h e  r e a c t i o n  was c o m p le te d ,  t h e  c a r b o n  
d i s u l f i d e  was rem oved b y  d i s t i l l a t i o n  a t  a tm o s p h e r i c  p r e s s u r e ,  
a n d  t h e  r e s i d u e  was decom posed  w i t h  5 g o f  c r u s h e d  i c e  and  
0 .5  1 o f  c o n c e n t r a t e d  h y d r o c h l o r i c  a c i d .  One l i t e r  o f  b e n ­
zen e  was a d d e d ,  a n d  t h e  h ig h  m o l e c u l a r  w e ig h t  p o ly m e r  was 
rem oved b y  f i l t r a t i o n .  The o r g a n i c  l a y e r  was s e p a r a t e d  a n d  w ashed  
s u c c e s s i v e l y  w i t h  s a t u r a t e d  sod ium  c h l o r i d e ,  5% sod ium  h y d r o x id e  
a n d  s a t u r a t e d  sod ium  c h l o r i d e .  The b e n z e n e  e x t r a c t  was d r i e d  
o v e r  a n h y d ro u s  m agnesium  s u l f a t e ,  an d  t h e  s o l v e n t  was s u b s e ­
q u e n t l y  rem oved i n  v a c u o . The p r o d u c t  o b t a i n e d  was sh a k e n  
w i th  m e th a n o l  t o  rem ove th e  k e to n e  w h ich  was s o l u b l e  and  
s u b s e q u e n t l y  p u r i f i e d  b y  r e c r y s t a l l i z a t i o n .
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P r e p a r a t i o n  o f  1 . 2 . 3 . 4 - B e n z o c y c l o t e t r a d e c a - 1 . 3 - d i e n e - 5 -  
one g y ) . 33
A c c o rd in g  t o  t h e  g e n e r a l  p r o c e d u r e ,  31 g o f
1 0 - p h e n y ld e c a n o y l  c h l o r i d e  was r e a c t e d  u n d e r  c o n d i t i o n s  
o f  h i g h  d i l u t i o n  t o  p ro d u c e  4 g (12%) o f  a  m a t e r i a l  
w h ich  a f t e r  r e c r y s t a l l i z a t i o n  from  aq u eo u s  e t h a n o l  m e l t e d  
a t  8 7 -8 9 °  ( l i t . 33 mp 9 2 -9 3 ° ,  m e t h a n o l ) .  The nmr s p e c t r u m  
(No. 5256) showed a b s o r p t i o n  a t  7 .4  ( q u a r t e t ) ,  2 .7 5  
( m u l t i p l e t ) , 1 - 1 .8  ( m u l t i p l e t ) ,  a n d  0 . 5 - 1 . 0  ppm ( m u l t i p l e t )  
i n  t h e  r a t i o  4 : 4 : 6 . 5 : 7 . 5 .  An i n f r a r e d  s p e c t ru m  r e v e a l e d  
c a r b o n y l  a b s o r p t i o n  a t  1690 cm , c h a r a c t e r i s t i c  o f  a  p h e n y l  
k e t o n e .  A se m ic a rb a z o n e  d e r i v a t i v e  r e c r y s t a l l i z e d  from  
m e th a n o l  m e l t e d  a t  200-202°  ( l i t . 33 mp 2 0 7 - 2 0 8 ° ) .
P r e p a r a t i o n  o f  1 .2 .3 .4 - B e n z o c y c l o h e x a d e c a - 1 .3 - d i e n e - 5 - o n e
ILVIl.33
T h is  k e to n e  was p r e p a r e d  i n  a n  a n a lo g o u s  m an n e r .  
T re a tm e n t  o f  21 g o f  1 2 -p h e n y ld o d e c a n o y l  c h l o r i d e  u n d e r  
c o n d i t i o n s  o f  h i g h  d i l u t i o n  p ro d u c e d  3 .6  g (17%) o f  a 
m a t e r i a l ,  a f t e r  one r e c r y s t a l l i z a t i o n  from  m e th a n o l  m e l t i n g  
a t  7 4 -7 6 °  ( l i t . 33 mp 7 8 - 7 8 .5 ° ;  t h r e e  r e c r y s t a l l i z a t i o n s ) .
An nmr s p e c t ru m  (No, 5067) h a d  a b s o r p t i o n  a t  7 .4  ( q u a r t e t )
2 .7 5  ( m u l t i p l e t ) ,  1 -2  ( m u l t i p l e t )  a n d  0 . 5 - 1 . 0  ppm ( m u l t i p l e t )  
i n  t h e  r a t i o  o f  4 : 4 : 6 . 5 : 1 1 . 5 .  An i n f r a r e d  s p e c t ru m  (No. 7634) 
showed c a r b o n y l  a b s o r p t i o n  a t  1690 cm A 2 , 4 - d i n i t r o p h e n y l -  
h y d ra z o n e  d e r i v a t i v e  m e l t e d  a t  150 -52 °  ( l i t . 33 1 5 4 ° ) .
P r e p a r a t i o n  o f  1 2 - (£ -H y d ro x y p h e n y l ) - d o d e c a n o ic  A c id  L a c to n e
(LVI.I) -
To a  m e c h a n i c a l ly  s t i r r e d  s o l u t i o n  o f  2 g (0 .0 0 8  m ole)  
o f  l , 2 , 3 , 4 - b e n z o c y c l o h e x a d e c a - l , 3 - d i e n e - 5 - o n e  (LVI) i n  75 ml 
o f  m e th y le n e  c h l o r i d e  c o n t a i n i n g  6 . 2  g ( 0 .0 4  m ole)  o f
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d is o d iu m  h y d ro g e n  p h o s p h a t e ,  a t  room t e m p e r a t u r e  was a d d e d ,  
o v e r  a  p e r i o d  o f  30 m in u t e s ,  a  s o l u t i o n  c o n t a i n i n g  0 .0 1 6  
m ole  o f  t r i f l u o r o p e r o x y a c e t i c  a c i d  d i s s o l v e d  i n  25 ml o f  
m e th y le n e  c h l o r i d e .  The p e ro x y  a c i d  was p r e p a r e d  by  t h e  d r o p -  
w is e  a d d i t i o n  a t  0° o f  3 ml ( 0 ,0 2  m o le )  o f  t r i f l u o r o a c e t i c  
a n h y d r id e  t o  0 .4 5  ml (0 .0 1 6  m o le )  o f  90% h y d ro g e n  p e r o x i d e  
s u s p e n d e d  i n  25 ml o f  m e th y le n e  c h l o r i d e .  The r e s u l t a n t  
r e a c t i o n  m ix t u r e  was r e f l u x e d  f o r  18 h o u r s ,  a f t e r  w h ich  t im e  
t h e  i n o r g a n i c  s a l t s  w e re  rem oved by  f i l t r a t i o n .  The r e a c t i o n  
m ix t u r e  was w ashed  w i t h  w a t e r ,  10% sod ium  c a r b o n a t e ,  w a t e r ,  
a n d  f i n a l l y  d r i e d  o v e r  a n h y d ro u s  m agnesium  s u l f a t e .  E v a p o ra ­
t i o n  o f  t h e  s o l v e n t  i n  v a c u o  p ro d u c e d  a n  am ber o i l .  An 
i n f r a r e d  s p e c t ru m  (No. 7842) showed c a r b o n y l  a b s o r p t i o n  a t  
b o t h  1765 a n d  1690 cm \  c h a r a c t e r i s t i c  o f  t h e  l a c t o n e  and  
k e to n e  g r o u p s ,  r e s p e c t i v e l y .  When t h e  abo ve  p r o c e s s  was 
r e p e a t e d  on t h e  c ru d e  p r o d u c t ,  1 .5  g o f  an  o i l  was o b t a i n e d  
whose i n f r a r e d  s p e c t r u m  (No. 7874) showed c a r b o n y l  a b s o r p ­
t i o n  o n l y  a t  1765 cm
A p o r t i o n  o f  t h e  p r o d u c t  was p u r i f i e d  by  t h i c k  l a y e r  
c h ro m a to g ra p h y  w i t h  a  75% c h lo r o f o r m - b e n z e n e  e l u e n t .  An nmr 
s p e c t r u m  (No. 5385) o f  t h e  o i l  o b t a i n e d  from  c h ro m a to g ra p h y  
showed a b s o r p t i o n  a t  7 .0 8  ( q u a r t e t ) ,  2 . 8 - 2 . 0  ( m u l t i p l e t ) ,
1 - 1 .9  ( m u l t i p l e t ) ,  a n d  0 . 5 - 1 . 0  ppm ( m u l t i p l e t )  i n  th e  r a t i o  
o f  4 : 4 : 7 : 1 1 .
A n a l . C a lc d  f o r  Cl g H260 2 : C, 7 8 .7 9 ;  H, 9 .5 5 .
Found : C, 7 8 .5 8 ;  H, 9 .4 5 .
H y d r o l y s i s  o f  1 2 - ( ] j - H y d r o x y p h e n y l ) - d o d e c a n o ic  A c id  L a c t o n e .
A s o l u t i o n  o f  0 .2  g o f  p o t a s s iu m  h y d r o x id e  a n d  0 .1  g 
o f  1 2 - ( j> -h y d ro x y p h e n y l)  - d o d e c a n o ic  a c i d  l a c t o n e  i n  25 ml o f  
m e th a n o l  was r e f l u x e d  f o r  a  p e r i o d  o f  two h o u r s .  The 
r e a c t i o n  m ix t u r e  was a d d ed  t o  w a t e r ,  a c i d i f i e d  w i th  6N
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h y d r o c h l o r i c  a c i d ,  a n d  e x t r a c t e d  w i t h  2 50-m l p o r t i o n s  o f  
e t h e r .  The e t h e r e a l  e x t r a c t  was w ashed  s e v e r a l  t im e s  w i t h  
s a t u r a t e d  sod ium  c h l o r i d e  s o l u t i o n  an d  d r i e d  o v e r  a n h y d ro u s  
m agnesium  s u l f a t e .  E v a p o r a t i o n  o f  t h e  s o l v e n t  i n  v a c u o  
p ro d u c e d  a  s o l i d  w h ich  was r e c r y s t a l l i z e d  f ro m  a  c h lo r o f o r m -  
l i g r o i n  (bp  4 0 - 6 0 ° )  s o l u t i o n  t o  y i e l d  0 .0 7  g  o f  a  m a t e r i a l ,  
mp 1 0 4 -1 0 6 ° .  A m ix t u r e  mp w i t h  a u t h e n t i c  1 2 - ( £ - h y d r o x y p h e n y l ) -  
d o d e c a n o ic  a c i d  (mp 1 0 3 -1 0 5 ° )  showed no d e p r e s s i o n .  An 
i n f r a r e d  s p e c t ru m  (No. 7910) was i d e n t i c a l  i n  a l l  r e s p e c t s  
t o  t h a t  o f  1 2 - ( £ - h y d r o x y p h e n y l ) - d o d e c a n o ic  a c i d  (No. 7 3 6 4 ) .
R e a c t i o n  o f  1 . 2 . 3 . 4 - B e n z o - c y c l o t e t r a d e c a - l , 3 - d i e n e - 5 - o n e  (LV) 
w i th  T r i f l u o r o p e r o x y a c e t i c  A c i d .
The p r o c e d u r e  d e s c r i b e d  f o r  t h e  o x i d a t i o n  o f  k e to n e  
LVI was f o l lo w e d .  A 1 .9  g ( 0 .0 0 8  m o le )  sam p le  o f  LV y i e l d e d ,  
a f t e r  two o x i d a t i o n s ,  1 g o f  a  brown o i l  w hose i n f r a r e d  s p e c t ru m  
(No. 7854 a )  showed a  b r o a d  c a r b o n y l  a b s o r p t i o n  b a n d  a t  
1765 cm An nmr s p e c t ru m  (No. 5352) c o n t a i n e d  a b s o r p t i o n  
a t  6 .7 5  ( m u l t i p l e t ) ,  2 .2 5  ( m u l t i p l e t ) ,  1 - 1 .8  ( m u l t i p l e t )  
an d  0 , 7 - 1 . 0  ppm ( m u l t i p l e t ) .
Analysis and separation of the reaction mixture by thick 
layer chromatography with chloroform as eluent revealed that at 
least four products had been produced. The most mobile compon­
ent was separated by elution and recovered with chloroform.
T h is  p ro d u c e d  l e s s  t h a n  0 .0 5  g o f  a  y e l lo w  o i l ,  w hose i n f r a r e d  
s p e c t ru m  (No. 7906) showed d o u b l e t  c a r b o n y l  a b s o r p t i o n  a t  
1735 a n d  1755 cm . An nmr sp e c t ru m  (No. 5407) h a d  n o t i c e ­
a b l e  a b s o r p t i o n  o n ly  a t  1 - 1 . 8  ( m u l t i p l e t )  a n d  0 . 5 - 1  ppm 
( m u l t i p l e t ) .
A n a l . C a lc d  f o r  C16H220 2 : C, 7 8 .0 1 ;  H, 9 .0 0 .
Found : C, 7 4 .3 5 ,  7 5 .1 9 ,  7 5 .3 5 ,  7 4 .7 2 ;  H, 1 0 .7 0 ,  1 0 .8 0 ,  1 0 .9 5 ,
1 0 .7 8 .
43
P r e p a r a t i o n  o f  l l - ( i > - T o l u y l ) - u n d e c a n o i c  A c id  (L X ).
To a s t i r r e d  s o l u t i o n  o f  4 8 .8  g ( 0 .2  m o le )  o f
1 1 -c a rb o m e th o x y u n d e c a n o ic  a c i d  d i s s o l v e d  i n  200 ml o f  d r y  
e t h e r  was ad d ed  b a t c h w i s e  60 g ( 0 .4  m o le )  o f  t h i o n y l  
c h l o r i d e .  The r e a c t i o n  m ix tu r e  was s t i r r e d  a t  room 
t e m p e r a tu r e  f o r  8 h o u r s , a f t e r  w h ich  t im e  t h e  s o l v e n t  
an d  e x c e s s  t h i o n y l  c h l o r i d e  w ere  rem oved i n  v a c u o . The 
y e l lo w  l i q u i d  o b t a i n e d  i n  q u a n t i t a t i v e  y i e l d  ( 5 2 .6  g ,  0 .2  
m o le )  was u s e d  w i t h o u t  f u r t h e r  p u r i f i c a t i o n .  I n f r a r e d  
a n a l y s i s  (No. 6901) showed t h e  d i s a p p e a r a n c e  o f  t h e  1720 cm- '*' 
a c i d  c a r b o n y l  a b s o r p t i o n  an d  t h e  a p p e a ra n c e  o f  a new a b s o r p ­
t i o n  a t  1800 cm \  c h a r a c t e r i s t i c  o f  t h e  c a r b o n y l  g ro u p  o f  
t h e  a c i d  c h l o r i d e .
The a c i d  c h l o r i d e  o b t a i n e d  ab o v e  was a d d ed  t o  250 ml 
o f  d ry  t o l u e n e  and  t h e  r e s u l t i n g  s o l u t i o n  c o o le d  t o  0°C.
W ith  m e c h a n ic a l  s t i r r i n g  a n h y d ro u s  alum inum  c h l o r i d e ,  54 g 
( 0 . 4  m o le ) ,  was a d d ed  i n  p o r t i o n s  so  a s  t o  m a i n t a i n  t h e  
t e m p e r a t u r e  be low  1 0 ° .  A f t e r  a d d i t i o n  was c o m p le te ,  t h e  
r e a c t i o n  m ix t u r e  was a l lo w e d  t o  warm t o  room t e m p e r a t u r e  and  
th e n  h e a t e d  o v e r n i g h t  on a s te a m  b a t h .  I t  was decom posed by  
a l t e r n a t e l y  a d d in g  c r u s h e d  i c e  and  6N h y d r o c h l o r i c  a c i d .  
F o l lo w in g  s e p a r a t i o n  o f  t h e  o r g a n i c  l a y e r ,  t h e  aq u eo u s  p h a s e  
was e x t r a c t e d  s e v e r a l  t im e s  w i t h  e t h e r .  The com bined  o r g a n i c s  
w e re  w ashed w i t h  s a t u r a t e d  sod ium  c h l o r i d e  s o l u t i o n  and  t h e n  
s e v e r a l  t im e s  w i t h  s a t u r a t e d  sod ium  b i c a r b o n a t e  s o l u t i o n  an d  
f i n a l l y  w i t h  s e v e r a l  p o r t i o n s  o f  s a t u r a t e d  so d iu m  c h l o r i d e  
s o l u t i o n .  The s o l v e n t  was removed i n  v acuo  and  t h e  r e s i d u e  
was s u b j e c t e d  t o  vacuum d i s t i l l a t i o n .  The m ore v o l a t i l e  
b y - p r o d u c t  d im e th y l  d o d e c a n d io a te  was rem oved , and  t h e  
p r o d u c t  was c o l l e c t e d .  S a p o n i f i c a t i o n  o f  t h e  m e th y l  e s t e r
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was e f f e c t e d  by  r e f l u x i n g  t h e  e s t e r  w i t h  e x c e s s  m e th a n o l i c  
p o t a s s iu m  h y d ro x id e  f o r  t h r e e  h o u r s .  A f t e r  th e  s a p o n i f i c a ­
t i o n  was c o m p le te ,  t h e  r e a c t i o n  m ix tu r e  was added  t o  a 
t h r e e - f o l d  volume o f  w a te r  a n d  a c i d i f i e d  w i t h  6N h y d r o c h l o r i c  
a c i d .  The p r o d u c t  was removed by f i l t r a t i o n ,  a i r  d r i e d ,  and  
r e c r y s t a l l i z e d  from  a n  e t h e r - l i g r o i n  (bp 3 0 -6 0 ° )  s o l u t i o n .
A y i e l d  o f  30 g (50%) o f  a m a t e r i a l ,  mp 8 6 - 8 8 ° ,  was o b t a i n e d .
An i n f r a r e d  s p e c t ru m  (No. 6 9 1 9 , CC1,) showed p h e n y l  a b s o r p t i o n
-1  - 1  -1a t  3040 cm an d  c a r b o n y l  a b s o r p t i o n  a t  1720 cm and  1690 cm
c h a r a c t e r i s t i c  o f  t h e  a c i d  c a r b o n y l  and  th e  k e to n e  c a r b o n y l ,  
r e s p e c t i v e l y .  An nmr s p e c t ru m  (No. 3424) showed a q u a r t e t  
a t  7 .4 4  ppm; t r i p l e t s  a t  2 .8  and 2 .3  ppm; a s i n g l e t  a t  2 .3 4  
ppm; and  a b ro a d  m u l t i p l e t  a t  1 - 1 .8  ppm.
A n a l . C a lc d .  f o r  c i 9 H2 8 ° 3 : C* 9 .2 7 .
Found: C, 7 5 .1 1 ;  H, 9 .4 5 .
The s e m ic a rb a z o n e  had  a m e l t i n g  p o i n t  o f  1 5 6 -1 5 8 ° .
P r e p a r a t i o n  o f  1 1 - (n -B ro m o m e th y lb e n z o y l) -u n d e c a n o ic  A c id  (L X I) .
An i n t i m a t e  m ix tu r e  o f  1 5 .2  g (0 .0 5  m ole) o f  l l - ( £ - t o l u y l ) -  
d o d e c a n o ic  a c i d ,  8 .9  g (0 .0 5  m ole) o f  N -b ro m o su c c in im id e  and  1 g 
o f  b e n z o y l  p e r o x id e  was add ed  to  100 ml o f  c a rb o n  t e t r a c h l o r i d e  
and  t h e  r e a c t i o n  m ix tu r e  was r e f l u x e d  f o r  a p e r i o d  o f  t h r e e  
h o u r s .  S u c c in im id e  was removed by  f i l t r a t i o n  and  t h e  f i l t r a t e  
was c o o le d  i n  i c e .  The p r o d u c t  was removed by  f i l t r a t i o n  and 
p u r i f i e d  by r e c r y s t a l l i z a t i o n  from  t e t r a h y d r o f u r a n - l i g r o i n  
(bp 3 0 -6 0 ° )  s o l u t i o n .  A f t e r  s e v e r a l  p u r i f i c a t i o n s  11 g (57%) 
o f  a  m a t e r i a l ,  mp 1 1 3 -1 1 5 ° ,  was o b t a i n e d .  An nmr sp e c t ru m  
(No. 3458) showed th e  d i s a p p e a r a n c e  o f  t h e  2 .3 5  ppm p e a k  and 
a new s i n g l e t  a t  4 .5  ppm.
A n a l . C a lcd  f o r  C ^ H ^ O ^ r :  C, 5 9 .5 1 ;  H, 7 .1 1 ;  B r ,  2 0 .8 5 .
Found: C, 5 9 .2 7 ;  H, 7 .0 6 ;  B r ,  2 0 .8 6 .
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A tte m p te d  P r e p a r a t i o n  o f  l l - ( £ - H y d r o x y m e th y lb e n z o y l )  - u n d e c a n o ic  
A c id  L a c to n e  from  1 1 - (£ - B r o m o m e th y lb e n z o y l ) -u n d e c a n o ic  A c i d .
T r i a l  A . -  To 2 1 o f  m e c h a n i c a l ly  s t i r r e d ,  r e f l u x i n g  
t e t r a h y d r o f u r a n  w ere  a d d ed  d r o p w is e ,  s i m u l t a n e o u s l y  o v e r  a  
p e r i o d  o f  4 h o u r s  th r o u g h  two c o n d e n s e r s ,  0 .7 6  g ( 0 .0 0 2  m o le )  
o f  1 1 - (£-bromome th y  l b e n z o y l ) - u n d e c a n o i c  a c i d  d i s s o l v e d  i n  
100 ml o f  t e t r a h y d r o f u r a n  a n d  0 .1 1 2  g (0 .0 0 2  m ole)  o f  p o ta s s iu m  
h y d r o x id e  d i s s o l v e d  i n  a  s o l u t i o n  o f  10 ml o f  w a t e r  an d  100 ml 
o f  t e t r a h y d r o f u r a n .  A f t e r  a n  a d d i t i o n a l  6 h o u r s  a t  r e f l u x ,  
t h e  s o l u t i o n  was f i l t e r e d  a n d  t h e  s o l v e n t  rem oved i n  v a c u o .
A y e l lo w  s o l i d ,  mp 9 1 - 9 6 ° ,  was o b t a i n e d ,  w h ich  a f t e r  one 
r e c r y s t a l l i z a t i o n  f ro m  t e t r a h y d r o f u r a n  h e x an e  s o l u t i o n  
m e l t e d  a t  1 0 6 -1 0 8 ° .  An i n f r a r e d  s p e c t ru m  (No. 7002) showed 
a p p r e c i a b l e  b r o a d n e s s  i n  t h e  3600-3300  cm"*' a n d  2700-2500  
cm *■ r e g i o n s  due  t o  a n  a c i d  a n d  no new c a r b o n y l  a b s o r p t i o n .  
A n a l y s i s  by  t h i n  l a y e r  c h ro m a to g ra p h y  u s i n g  a  50% b e n z e n e - c h l o r o -  
fo rm  e l u e n t  showed t h e  a b s e n c e  o f  any  m o b ile  com ponent i n  t h e  
r e a c t i o n  m i x t u r e .  Com paring t h e  r e a c t i o n  m ix tu r e  w i t h  a u t h e n ­
t i c  s t a r t i n g  m a t e r i a l  by  t h i n  l a y e r  c h ro m a to g ra p h y  w i t h  a  5% 
m e th a n o l - c h lo r o f o r m  e l u e n t  showed them t o  be  i d e n t i c a l  i n  
a l l  r e s p e c t s .  An nmr s p e c t ru m  (No. 4 5 3 8 , CDCl^) was i d e n t i c a l  
i n  a l l  r e s p e c t s  t o  t h a t  o f  1 1 - (£ -b ro m o m e th y lb e n z o y l ) - u n d e c a n o ic  
a c i d .  I n  p a r t i c u l a r ,  a b s o r p t i o n  a t  5 . 2  ppm o r  i n  t h e  r e g i o n  
1 - 0 .7  ppm was l a c k i n g .
T r i a l  B . -  The i d e n t i c a l  c o n d i t i o n s  u s e d  i n  t r i a l  A w ere  
c h o s e n ,  e x c e p t  i n  t h i s  c a s e  t h e  r e a c t i o n  m ix t u r e  was a l lo w e d  t o  
r e f l u x  f o r  a  p e r i o d  o f  24 h o u r s  a f t e r  a d d i t i o n  was c o m p le te .
The r e s u l t s  w ere  s i m i l a r  t o  t h o s e  fo u n d  i n  t h e  above  d e s c r i b e d  
e x p e r i m e n t .
T r i a l  C . -  S o l u t i o n s  o f  1 .9  g (0 ,0 0 5  m o le )  o f  l l - ( £ -  
b ro m o m e th y lb e n z o y l ) -u n d e c a n o ic  a c i d  d i s s o l v e d  i n  200 ml o f
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t e t r a h y d r o f u r a n  a n d  0 .2 8  g (0 .0 0 5  m o le )  o f  p o t a s s iu m  h y d r o x id e  
d i s s o l v e d  i n  a  minimum o f  w a t e r  an d  200 m l o f  t e t r a h y d r o f u r a n  
w e re  a d d ed  d ro p w is e  o v e r  a  p e r i o d  o f  16 an d  8 h o u r s ,  r e s p e c t i v e l y ,  
t o  2 -1  o f  s t i r r i n g ,  r e f l u x i n g  t e t r a h y d r o f u r a n .  The r e a c t i o n  
m ix t u r e  was r e f l u x e d  and  s t i r r e d  f o r  an  a d d i t i o n a l  100 h o u r s .  
A f t e r  f i l t r a t i o n ,  t h e  r e a c t i o n  m ix t u r e  was e v a p o r a t e d  to  
d r y n e s s  i n  v a c u o . A n a l y s i s  by t h i n  l a y e r  c h ro m a to g ra p h y  
w i t h  a 50% b e n z e n e - c h lo r o f o r m  e l u e n t  showed t h e  p r e s e n c e  
o f  two q u i t e  d i f f e r e n t  co m p o n en ts .  The r e a c t i o n  m ix tu r e  
was s e p a r a t e d  by  t h i c k  l a y e r  c h ro m a to g ra p h y  w i t h  t h e  same 
s o l v e n t  s y s te m .  S e p a r a t i o n  was shown t o  b e  c o m p le te ,  by t h e  
d i s t i n c t  b e h a v i o r  o f  t h e  two com ponen ts  o b t a i n e d  by  t h i n  l a y e r  
c h ro m a to g ra p h y .  The m o b i le  com ponent was o b t a i n e d  a s  a  d a r k  
o ra n g e  o i l .  An nmr s p e c t r u m  (No. 4 6 8 7 ,  CDCl^) o f  t h i s  
m a t e r i a l  showed s i n g l e t  p e a k s  a t  6 .9 7 ,  5 . 0 3 ,  3 . 9 2 ,  2 .5 8 ,  
an d  2 .2 5  ppm; a m u l t i p l e t  a t  1 - 0 .7  ppm. An i n f r a r e d  s p e c t r u m  
(No. 7380) showed c a r b o n y l  a b s o r p t i o n  a t  1710 cm ^ and  
a b s o r p t i o n  a t  3650 cm ^ and  3 550 -3 300  cm
P r e p a r a t i o n  o f  1 1 -  ( j j -A c e to x y m e th y lb e n z o y l ) - u n d e c a n o ic  A c id  
(LXIV).
A m ix t u r e  o f  5 .8  g (0 .0 1 5  m o le )  o f  1 1 - (£ -b ro m o m e th y l-  
b e n z o y l ) - u n d e c a n o i c  a c i d ,  1 .6  g (0 .0 2  m o le )  sod ium  a c e t a t e  
and  100 ml g l a c i a l  a c e t i c  a c i d  was r e f l u x e d  f o r  a  p e r i o d  o f  
10 h o u r s .  The r e a c t i o n  m ix t u r e  was p o u r e d  i n t o  i c e  w a t e r  and  
t h e  p r o d u c t  rem oved by f i l t r a t i o n .  The m a t e r i a l  was w ashed  
w i t h  s e v e r a l  p o r t i o n s  o f  w a t e r  u n t i l  t h e  f i l t r a t e  was no 
l o n g e r  a c i d i c .  A f t e r  b e in g  d r i e d  i n  a i r ,  t h e  m a t e r i a l  was 
r e c r y s t a l l i z e d  tw i c e  from  c h lo r o fo r m -h e x a n e  s o l u t i o n .  A 
y i e l d  o f  2 .3  g (44%) o f  a m a t e r i a l ,  mp 9 4 - 9 6 ° ,  was o b t a i n e d .
An i n f r a r e d  s p e c t ru m  (No. 6959) showed c a r b o n y l  a b s o r p t i o n  
a t  1750 , 1720 an d  1690 cm’ \  r e s p e c t i v e l y ,  a t t r i b u t e d  t o  t h e
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a c e t o x y ,  a c i d ,  a n d  k e to n e  c a r b o n y l  g r o u p s .  An nmr s p e c t ru m  
(No. 3502) sh o v e d  t h e  l o s s  o f  t h e  s i n g l e t  a t  4 . 5  ppm a n d  a  
new s i n g l e t  a t  5 .1 7  ppm.
A n a l . C a lc d  f o r  c 2 i H3 o ° 5 : c > 6 5 *5 9 ? 8 . 3 4 .
F ound : C, 6 5 .5 1 ;  H, 8 .2 0 .
A t te m p te d  P r e p a r a t i o n  o f  1 1 - ( j j -H y d ro x y m e th y lb e n z o y l)  - u n d e c a n o ic  
A c id  L a c to n e  fro m  1 1 - ( j> -A c e to x y m e th y lb e n z o y l) -u n d e c a n o ic  A c i d .
S o l u t i o n s  o f  0 .4 4  g ( 0 .0 0 1 2  m o le )  o f  l l - ( £ - a c e t o x y m e t h y l -  
b e n z o y l ) - u n d e c a n o i c  a c i d  i n  75 ml o f  t e t r a h y d r o f u r a n  a n d  0 .0 6 7  
g  ( 0 .0 0 1 2  m o le )  o f  p o t a s s iu m  h y d r o x id e  i n  75 ml o f  t e t r a h y d r o ­
f u r a n  w ere  a d d ed  t o  1 1 o f  s t i r r i n g ,  r e f l u x i n g  t e t r a h y d r o f u r a n ,  
o v e r  a  p e r i o d  o f  8 h o u r s .  A f t e r  t h e  a d d i t i o n  was c o m p le te ,  
t h e  r e a c t i o n  m ix t u r e  was r e f l u x e d  a n d  s t i r r e d  f o r  24 h o u r s .  
F o l lo w in g  f i l t r a t i o n ,  th e  f i l t r a t e  was c o n c e n t r a t e d  i ji  v a c u o  
l e a v i n g  a  y e l lo w  s o l i d .  The m a t e r i a l ,  a f t e r  one r e c r y s t a l l i z a ­
t i o n  from  c h lo r o f o r m - h e x a n e  s o l u t i o n ,  h a d  a  m e l t i n g  p o i n t  o f  
9 2 - 9 4 ° .  An i n f r a r e d  s p e c t ru m  (No. 7103) showed c a r b o n y l  a b s o r p ­
t i o n  a t  1750 , 1720 , an d  1690 cm \  c h a r a c t e r i s t i c  o f  t h e  
s t a r t i n g  m a t e r i a l ,  a s  w e l l  a s  a b s o r p t i o n  due t o  a n  a c i d  
a t  3600-3300  cm An nmr s p e c t ru m  (No. 4539) was i d e n t i c a l  
i n  a l l  r e s p e c t s  t o  t h a t  o f  t h e  s t a r t i n g  m a t e r i a l ,  a s  was 
i t s  b e h a v i o r  on t h i n  l a y e r  c h ro m a to g ra p h y  w i t h  5 %  m e th a n o l -  
c h lo r o f o r m  a s  e l u e n t .
P r e p a r a t i o n  o f  11 [ g - ( g - T o l u e n e s u l f o n y l m e t h y l ) b e n z o y l ] - u n d e c a n o i c  
A c id  (LXV).
A m ix tu r e  o f  5 .7  g (0 .0 1 5  m o le )  o f  l l - ( £ - b r o m o m e t h y l -
b e n z o y l ) - u n d e c a n o i c  a c i d ,  4 .5  g ( 0 .0 1 5  m o le )  o f  s i l v e r  £ -
37t o l u e n e s u l f o n a t e  an d  100 ml o f  a c e t o n i t r i l e  was s t i r r e d  i n  
t h e  d a r k  f o r  a  p e r i o d  o f  48 h o u r s .  The r e a c t i o n  m ix t u r e  was 
a d d e d  t o  w a t e r  and  t h e  p r o d u c t  e x t r a c t e d  w i t h  two 100-m l 
p o r t i o n s  o f  e t h y l  e t h e r .  The e t h e r e a l  e x t r a c t  was w ashed
48
s e v e r a l  t im e s  w i t h  s a t u r a t e d  sodium  c h l o r i d e  s o l u t i o n  an d  
d r i e d  o v e r  a n h y d ro u s  magnesium s u l f a t e .  E v a p o r a t i o n  o f  
t h e  s o l v e n t  i n  v a cu o  p ro d u c e d  a  w h i t e  s o l i d .  An nmr s p e c t ru m  
(No. 3625 A, CDClg) showed s i n g l e t s  a t  b o th  5 .0 8  ppm ( e x p e c t e d  
f o r  t h e  p r o d u c t )  and  a t  4 .5 1  ppm (u n ch an g ed  b r o m id e ) .  The 
above se q u e n c e  was r e p e a t e d  on t h e  p r o d u c t  o b t a i n e d .  The 
p r o d u c t  o b t a i n e d  i n  v e r y  low  y i e l d  (10% ), was r e c r y s t a l l i z e d  
from  e t h e r - h e x a n e  s o l u t i o n .  A f t e r  two r e c r y s t a l l i z a t i o n s  i t  
m e l te d  a t  1 0 8 -1 1 0 ° .
A n a l . C a lc d  f o r  C2gH ^O gS: C, 6 5 .8 0 ;  H, 7 .2 2 .
Found: C, 6 5 .9 6 ;  H, 7 .2 2 .
A t te m p te d  C y c l i z a t i o n  o f  1 1 - [ £ - ( £ - T o l u e n e s u l f o n y l m e t h y l ) -
b e n z o y l ] - u n d e c a n o ic  A c i d .
As p r e v i o u s l y  d e s c r i b e d  f o r  1 1 - ( £ - a c e to x y m e th y lb e n z o y l ) - 
u n d e c a n o ic  a c i d ,  0 .5 6  g (0 .0 0 1 2  m ole) o f  t h e  £ - t o l u e n e s u l f o n a t e  
an d  0 .0 7 2  g (0 .0 0 1 2  m ole) o f  p o ta s s iu m  h y d r o x id e  w ere  r e a c t e d  
u n d e r  c o n d i t i o n s  o f  h ig h  d i l u t i o n .  The m a t e r i a l  o b t a i n e d  
was s i m i l a r  b o th  p h y s i c a l l y  an d  s p e c t r a l l y  t o  t h a t  o f  t h e  
s t a r t i n g  m a t e r i a l .
A t te m p te d  P r e p a r a t i o n  o f  t h e  D i e th y l e n e  K e ta l  o f  M ethy l 
1 1 - ( £ - T o l u y l ) - u n d e c a n o a t e .
A m ix tu r e  o f  20 g (0 .0 6 4  m ole) o f  m e th y l  l l - ( £ - t o l u y l ) -  
u n d e c a n o a te ,  90 ml o f  e t h y l e n e  g l y c o l ,  500 ml o f  t o l u e n e ,  and  
0 .4  g o f  £ - t o l u e n e s u l f o n i c  a c i d  was h e a t e d  a t  su c h  a  r a t e  
t h a t  t o l u e n e  was s lo w ly  rem oved by  d i s t i l l a t i o n .  F r a c t i o n s  
o f  50 ml o f  d i s t i l l a t e  were c o l l e c t e d  and  f r e s h  50-m l p o r t i o n s  
o f  t o l u e n e  w ere  ad ded  t o  t h e  r e a c t i o n  m ix t u r e .  A f t e r  4 h o u r s ,  
a n  a d d i t i o n a l  0 .1  g o f  £ - t o l u e n e s u l f o n i c  a c i d  and  9 ml o f  
e th y l e n e  g l y c o l  w ere  a d d e d . The a z e o t r o p i c  p r o c e s s  was 
c o n t in u e d  f o r  4 more h o u r s ,  a f t e r  w h ich  t im e  th e  r e a c t i o n  
m ix tu r e  was a d d ed  t o  w a t e r .  The t o lu e n e  l a y e r  was s e p a r a t e d
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a n d  t h e  a q u eo u s  p h a se  was e x t r a c t e d  s e v e r a l  t im e s  w i t h  t o l u e n e .  
The com bined t o l u e n e  e x t r a c t s  w ere  w ashed w i th  w a te r  and d r i e d  
o v e r  a n h y d ro u s  m agnesium  s u l f a t e .  E v a p o r a t io n  o f  t h e  s o l v e n t  
p ro d u c e d  t h e  s t a r t i n g  m a t e r i a l ,  a s  shown by  i t s  i n f r a r e d  
s p e c t ru m  (No. 7 7 8 5 ) .  T h is  s p e c t ru m  an d  th e  m e l t i n g  p o i n t  
w ere  i d e n t i c a l  i n  a l l  r e s p e c t s  t o  t h o s e  o f  a u t h e n t i c  m a t e r i a l .
A t te m p te d  P r e p a r a t i o n  o f  t h e  D i e t h y l  K e ta l  o f  M ethy l l l - ( £ -
T o lu y l ) - u n d e c a n o a t e .
A m ix tu r e  o f  12 g (0 .0 3 8  m ole)  o f  m e th y l  l l - ( £ - t o l u y l ) -  
u n d e c a n o a te ,  80 ml o f  a b s o l u t e  e t h a n o l ,  80 ml o f  e t h y l  o r t h o ­
f o r m a te ,  and  3 ml o f  c o n c e n t r a t e d  h y d r o c h l o r i c  a c i d  was 
r e f l u x e d  so  a s  t o  remove any  w a te r  fo rm ed i n  th e  r e a c t i o n .
A f t e r  a  4 9 - h r  r e a c t i o n  t im e ,  t h e  m ix tu r e  was add ed  t o  w a te r ;  
an d  t h e  aq u eo u s  l a y e r  was e x t r a c t e d  s e v e r a l  t im e s  w i t h  e t h e r .  
A f t e r  t h e  u s u a l  w orkup , a  m a t e r i a l  was o b t a i n e d  whose i n f r a r e d  
s p e c t ru m  (No. 7804) showed v e r y  s t r o n g  k e t o n i c  a b s o rb a n c e  a t  
1690 cm . F u r t h e r  a t t e m p t s  a t  p r e p a r i n g  t h i s  compound w ere  
a b a n d o n e d .
P r e p a r a t i o n  o f  1 2 - ( £ - T o l u y l ) - d o d e c a n o i c  A c id  (L X V II) .
A s o l u t i o n  o f  3 0 .4  g ( 0 .1  m ole) o f  m e th y l  l l - ( £ - t o l u y l ) -  
u n d e c a n o a te ,  25 ml o f  85% h y d r a z in e  h y d r a t e  and  300 ml o f  
d i e t h y l e n e  g l y c o l  was r e f l u x e d  f o r  a  p e r i o d  o f  3 h r .  The 
r e a c t i o n  v e s s e l  was s e t  f o r  d i s t i l l a t i o n ,  and  th e  i n t e r n a l  
t e m p e r a tu r e  o f  t h e  s o l u t i o n  was r a i s e d  g r a d u a l l y  t o  1 9 5 ° .
A f t e r  t h e  s o l u t i o n  h a d  b e e n  c o o le d  t o  a m b ie n t  t e m p e r a t u r e ,
28 g ( 0 .5  m ole)  o f  pow dered  p o ta s s iu m  h y d r o x id e  was ad d ed ;  
a n d  h e a t i n g  was resu m ed . A maximum te m p e r a tu r e  o f  220° was 
r e a c h e d  a f t e r  a  p e r i o d  o f  3 h o u r s .  A f t e r  a  s u f f i c i e n t  p e r i o d  
o f  c o o l i n g ,  t h e  r e a c t i o n  m ix tu r e  was added  t o  a n  e q u a l  
volum e o f  i c e  w a te r  an d  a c i d i f i e d  w i th  6N h y d r o c h l o r i c  
a c i d .  The s o l i d  was c o l l e c t e d  by  f i l t r a t i o n  a n d  t h e n
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d i s s o l v e d  i n  e t h e r .  The e t h e r e a l  s o l u t i o n  was w ashed 
s e v e r a l  t im e s  w i t h  w a t e r  a n d  t h e n  d r i e d  o v e r  a n h y d ro u s  
m agnesium  s u l f a t e .  E v a p o r a t i o n  o f  th e  s o l v e n t  i n  v acuo  
a n d  r e c r y s t a l l i z a t i o n  o f  t h e  s o l i d  from  l i g r o i n  p ro d u c e d  
17 g (61%) o f  a  m a t e r i a l ,  mp 5 7 - 5 9 ° .  An nmr s p e c t ru m  
(No. 4413) showed t r i p l e t s  a t  2 .5 5  and 2 .2 5 ;  s i n g l e t s  a t  
7 .0 8  an d  2 .3 0 ;  an d  a  m u l t i p l e t  a t  1 -2  ppm.
A n a l . C a lc d  f o r  C19H3()0 2 : C, 7 8 .5 7 ;  H, 1 0 .4 1 .
F ound : C, 7 8 .4 4 ;  H, 1 0 .0 9 .
R e a c t i o n  o f  1 2 - ( j> -m e th y lp h e n y l ) - d o d e c a n o ic  A c id  w i th  
N- B ro m o su c c in im id e
A m ix tu r e  o f  7 .5  g (0 .0 2 5  m ole)  o f  1 2 - ( j ) -m e th y l -  
p h e n y l ) - d o d e c a n o ic  a c i d ,  4 . 5  g ( 0 .0 2 5  m o le )  o f  N-brom o- 
s u c c i n i m i d e ,  an d  0 .1  g o f  b e n z o y l  p e r o x i d e  i n  100 ml o f  
c a rb o n  t e t r a c h l o r i d e  was r e f l u x e d  f o r  a  p e r i o d  o f  t h r e e  
h o u r s .  The h o t  s o l u t i o n  was f i l t e r e d  an d  th e  s o l v e n t  f ro m  
t h e  f i l t r a t e  rem oved i n  v a c u o . The d a rk  o ra n g e  s e m i - s o l i d  
was o b t a i n e d  whose nmr sp e c t ru m  (No. 4517) showed, among o t h e r  
a b s o r p t i o n s ,  t h o s e  due t o  t h e  p r im a r y  an d  s e c o n d a r y  b ro m id e  
a t  4 .8 3  a n d  4 .4 1  ppm. The e x t e n t  o f  b r o m in a t io n  was e s t i m a t e d  
by  c o m p a r is o n  o f  t h e s e  p e a k  a r e a s  w i th  t h a t  o f  t h e  t o l u e n e  
m e th y l  a t  2 .3 0  ppm. A f t e r  t h e  a b o v e  p r o c e s s  h ad  b e e n  r e p e a t e d  
t w i c e ,  a  y i e l d  o f  9 g o f  a  s e m i - s o l i d  was o b t a i n e d  whose nmr 
s p e c t ru m  (No, 4 5 2 4 ) ,  c o n t a i n e d  no a b s o r p t i o n  a t  2 .3 0  ppm, a n d  
was c o n s i s t e n t  f o r  b r o m in a te d  m e th y lp h e n y ld o d e c a n o ic  a c i d .
Reaction of Bromomethylphenyl-dodecanoic Acid with Potassium 
Hydroxide.
To 1 1 o f  r a p i d l y  s t i r r i n g  and  r e f l u x i n g  t e t r a h y d r o ­
f u r a n  was a d d ed  s i m u l t a n e o u s l y  o v e r  a  p e r i o d  o f  6 an d  12 
h o u r s ,  r e s p e c t i v e l y ,  1 g (0 .0 0 3  m o le )  o f  b ro m o p h e n y ld o d e c a n o ic
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a c i d  d i s s o l v e d  i n  250 ml o f  t e t r a h y d r o f u r a n  a n d  0 .1 7  g ( 0 .0 0 3  
m o le )  o f  p o t a s s iu m  h y d r o x id e  d i s s o l v e d  i n  a  m ix t u r e  o f  25 ml 
o f  w a t e r  an d  125 ml o f  t e t r a h y d r o f u r a n .  The r e a c t i o n  
m ix t u r e  was t h e n  s t i r r e d  and  r e f l u x e d  f o r  a n  a d d i t i o n a l  
72 h o u r s .  I t  was f i l t e r e d  an d  t h e  f i l t r a t e  c o n c e n t r a t e d  
t o  p ro d u c e  a n  o i l .  S e p a r a t i o n  o f  t h e  c r u d e  p r o d u c t  i n t o  two 
com ponen ts  was e f f e c t e d  by  t h i c k  l a y e r  c h ro m a to g ra p h y  ( 1 :1  
b e n z e n e - c h lo r o f o r m  e l u e n t ) .  The i n f r a r e d  s p e c t ru m  (No. 7412) 
o f  t h e  m o b i le  com ponent o b t a i n e d  a s  an  o i l  ( 0 . 2  g) showed no 
a b s o r p t i o n  a t  3500-32 00  cm ^ o r  1715 cm ^ b u t  a  new c a r b o n y l  
a b s o r p t i o n  a t  1740 cm An nmr s p e c t ru m  (No. 4545) showed 
a b s o r p t i o n  a t  7 -8  ( m u l t i p l e t ) ,  5 .0 9  ( s i n g l e t ) ,  2 -3  ( t r i p l e t ) ,  
1 . 1 - 2 . 0  ( m u l t i p l e t ,  r e l a t i v e  a r e a  2 ) ,  a n d  0 .8 3 - 0 .7 5  ppm 
( m u l t i p l e t ,  r e l a t i v e  a r e a  1 ) .  The m ass s p e c t r u m  h a d  a  
m o l e c u l a r  io n  p e a k  a t  288 .
A n a l . C a lc d  f o r  C, 6 2 .1 2 ;  H, 7 .4 1 ;  B r ,  2 1 .7 8 .
Found : C, 6 3 .4 5 ;  H, 7 .4 3 ;  B r ,  1 7 .7 8 .
Reaction of Bromomethylphenyl-dodecanoic Acid with Sodium 
Acetate.
A s o l u t i o n  o f  4 . 5  g o f  b ro m o m e th y lp h e n y l  d o d e c a n o ic  
a c i d  d i s s o l v e d  i n  100 ml o f  g l a c i a l  a c e t i c  a c i d  a n d  2 . 4  g 
( 0 .0 3  m o le )  o f  sod ium  a c e t a t e  was r e f l u x e d  f o r  a  p e r i o d  o f  
t h r e e  h o u r s .  A f t e r  a d d i t i o n  t o  w a t e r ,  t h e  c ru d e  p r o d u c t  
was t a k e n  up i n  e t h e r .  The e t h e r e a l  e x t r a c t s  w ere  w ashed 
s e v e r a l  t im e s  w i t h  s a t u r a t e d  sod ium  c h l o r i d e  s o l u t i o n ,  10% 
sod ium  b i c a r b o n a t e  s o l u t i o n ,  a n d  f i n a l l y  w i t h  s a t u r a t e d  
sod ium  c h l o r i d e  s o l u t i o n .  A f t e r  d r y i n g  o v e r  a n h y d ro u s  mag­
n e s iu m  s u l f a t e ,  t h e  s o l v e n t  was rem oved i n  v a c u o  y i e l d i n g
3 .3  g o f  a  d a r k  brow n o i l .
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An i n f r a r e d  sp e c t ru m  (No. 7904) showed c a r b o n y l  
a b s o r p t i o n  a t  1720 an d  1745 cm * .  An nmr s p e c t ru m  (No. 4591) 
showed p e ak s  a t  7 . 2 - 8 . 0  ( m u l t i p l e t ) ,  5 .0 8  ( s i n g l e t ) ,  2 .2 0  
( t r i p l e t ) ,  2 .0 8  ( s i n g l e t )  an d  1 .5 7 - 1 . 1  ppm ( m u l t i p l e t ) .  A 
sam p le  was c h ro m a to g ra p h e d  on F l o r i s i l  f o r  p u r p o s e s  o f  a n a l y ­
s i s .
A n a l . C a lc d  f o r  C2()H320 3 : C, 7 4 .9 6 ;  H, 1 0 .0 6 .
Found: C, 6 6 .8 3 ;  H, 8 . 4 1 .
(T h is  c o r r e s p o n d s  t o  a n  e m p i r i c a l  fo rm u la  o f  7^ 20^ 5  ^*
H y d r o ly s i s  o f  A c e to x y m e th y lp h e n y ld o d e c a n o ic  A c id  (L X V II) .
A s o l u t i o n  o f  6 .5  g o f  LXVII, a n d  2 .2  g ( 0 .0 4  m ole )  
o f  p o t a s s iu m  h y d r o x id e  i n  100 ml o f  m e th a n o l  was r e f l u x e d  f o r  a  
p e r i o d  o f  t h r e e  h o u r s .  A f t e r  c o o l i n g  t o  room t e m p e r a t u r e ,  
a c i d i f i c a t i o n  w i t h  6N h y d r o c h l o r i c  a c i d ,  and  e x t r a c t i o n  
s e v e r a l  t im e s  w i t h  e t h e r ,  5 .5  g  o f  a n  o i l  was o b t a i n e d .
An nmr s p e c t ru m  (No. 4604) showed a  p e a k  a t  4 .6 3  ppm b u t  
t h e  l o s s  o f  a b s o r p t i o n  a t  5 .0 9  ppm. A B o rd w e ll  t e s t  was 
p o s i t i v e .
F i s c h e r  E s t e r i f i c a t i o n  o f  £ - (H y d ro x y m e th y lp h e n y l ) -d o d e c a n o ic  
A c id .
A s o l u t i o n  o f  1 .5  g o f  £ - ( h y d r o x y m e th y lp h e n y l ) - d o d e c a n o ic  
a c i d  d i s s o l v e d  i n  100 ml o f  m e th a n o l i c  h y d ro g e n  c h l o r i d e  was 
r e f l u x e d  f o r  a  p e r i o d  o f  t h r e e  h o u r s .  The r e a c t i o n  m ix tu r e  
was p o u re d  i n t o  w a t e r  an d  t h e  aq u eo u s  l a y e r  e x t r a c t e d  w i th  
s e v e r a l  p o r t i o n s  o f  e t h e r .  The e t h e r e a l  e x t r a c t s  w ere  w ashed 
s e v e r a l  t im e s  w i th  s a t u r a t e d  sodium  c h l o r i d e  s o l u t i o n  and
/
d r i e d  o v e r  a n h y d ro u s  m agnesium  s u l f a t e .  E v a p o r a t io n  o f  t h e  
s o l v e n t  p ro d u c e d  0 . 8  g o f  a  d a r k  brown o i l .
An i n f r a r e d  sp e c t ru m  (No. 7940) showed h y d ro x y l  
a b s o r p t i o n  a t  3600-3300  cm”* a n d  a  c a r b o n y l  b a n d  a t  1735 
cm” * . An nmr sp e c t ru m  (No. 4635) showed key  a b s o r p t i o n  a t
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4 .6 6  ( s i n g l e t )  an d  3 .6 3  ( s i n g l e t )  ppm, w i t h  no  a b s o r p t i o n  
a t  5 .0 9  o r  ab o v e  1 ppm. T h in  l a y e r  c h ro m a to g r a p h ic  a n a l y s i s  
(5% m e th a n o l  i n  c h lo r o f o r m )  showed t h e  p r o d u c t  t o  b e  m ore 
m o b i le  and  c o m p le t e ly  d i f f e r e n t  from  s t a r t i n g  m a t e r i a l .  
P u r i f i c a t i o n  f o r  p u r p o s e s  o f  a n a l y s i s  was a t t e m p t e d  by 
c h ro m a to g ra p h y  on a F l o r o s i l  co lum n.
A n a l . C a lc d  f o r  C, 7 2 .3 8 ;  H, 9 .2 9 .
Found: C, 6 6 .5 1 ;  H, 8 .4 8 .
(T h is  c o r r e s p o n d s  t o  an  e m p i r i c a l  f o r  •
P r e p a r a t i o n  o f  1 1 - ( ja -H y d ro x y m eth y lb en zo y l)  - u n d e c a n o ic  A c id
M i )  •
M ethod A. -  A m ix t u r e  o f  1 .9  g (0 .0 5  m o le )  o f
1 1 - ( £ -b ro m o m e th y lb e n z o y l ) -u n d e c a n o ic  a c i d ,  5 .6  g ( 0 .1  m o le )
o f  p o t a s s iu m  h y d r o x id e  and  100 ml o f  t e t r a h y d r o f u r a n  was
r e f l u x e d  o v e r n i g h t .  A f t e r  a c i d i f i c a t i o n  and  c o n c e n t r a t i o n
o f  th e  r e a c t i o n  m i x t u r e ,  t h e  p r o d u c t  was e x t r a c t e d  w i th
s e v e r a l  p o r t i o n s  o f  e t h e r .  The com bined  e t h e r e a l  s o l u t i o n s
w e re  w ashed  s e v e r a l  t im e s  w i t h  s a t u r a t e d  sod ium  c h l o r i d e
a n d  d r i e d  o v e r  a n h y d ro u s  m agnesium  s u l f a t e .  Removal o f  t h e
s o l v e n t  i n  vacuo  p ro d u c e d  a s o l i d  s u b s t a n c e  w h ic h ,  a f t e r
s e v e r a l  r e c r y s t a l l i z a t i o n s  from  b e n z e n e - p e n ta n e  s o l u t i o n ,
h a d  a m e l t i n g  p o i n t  o f  8 3 - 8 4 ° .  An i n f r a r e d  s p e c t r u m  (No.
6750) showed a b s o r b a n c e  a t  3600 -340 0  cm \  c h a r a c t e r i s t i c  o f
a n  a l c o h o l .  The s o l i d  u n d e rw en t  a n  i n s t a n t a n e o u s  c h ro m ic  a c i d
37t e s t  f o r  a p r im a r y  a l c o h o l .  An nmr s p e c t r u m  (No. 4714) 
showed t h e  d i s a p p e a r a n c e  o f  t h e  s i n g l e t  a t  4 .5 3  ppm and  t h e  
a p p e a r a n c e  o f  a new s i n g l e t  a t  4 .7 8  ppm. B e ca u se  t h e  y i e l d  
was e x t r e m e ly  s m a l l ,  t h i s  m ethod  i s  n o t  recommended f o r  
t h e  p r e p a r a t i o n  o f  any  q u a n t i t i e s  o f  t h e  m a t e r i a l .
A n a l .  C a lc d  f o r  C, 7 1 .2 2 ;  H, 8 .8 1 .
Found: C, 7 0 .9 9 ;  H, 8 .6 1 .
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Method B. -  To a s o l u t i o n  o f  5 .6  g ( 0 .1  m o le )  o f  
p o t a s s iu m  h y d r o x id e  d i s s o l v e d  in  200 ml o f  m e th a n o l  was 
ad d ed  1 0 .8  g (0 .0 3  m o le )  o f  1 1 - ( £ - a c e t o x y m e t h y l b e n z o y l ) -  
u n d e c a n o ic  a c i d .  The r e a c t i o n  m ix t u r e  was th e n  r e f l u x e d  f o r  
t h r e e  h o u r s .  A f t e r  a c i d i f i c a t i o n  w i t h  6N h y d r o c h l o r i c  a c i d ,  
th e  p r o d u c t  was rem oved by  f i l t r a t i o n  an d  a i r  d r i e d .  The 
m a t e r i a l  was r e c r y s t a l l i z e d  from  b e n z e n e - p e n ta n e  s o l u t i o n .
A y i e l d  o f  7 .5  g (79%) o f  1 1 - ( ]> -h y d ro x y m e th y lb e n z o y l) -u n d e ­
c a n o ic  a c i d  was r e a l i z e d ,  and  i t  was i d e n t i c a l  i n  a l l  
r e s p e c t s  t o  t h e  sa m p le  from  Method A.
A t te m p te d  P r e p a r a t i o n  o f  1 1 - ( j j -C y a n o m e th y lb e n z o y l)  -u n d e c a n o ic  
A c i d .
A m ix t u r e  o f  3 . 8  g  ( 0 .0 1  m o le )  o f  1 1 - (2 -b ro m o m e th y l-  
b e n z o y l )  -u n d e c a n o ic  a c i d ,  1 .3  g (0 .0 2  m o le )  o f  p o t a s s i u m  
c y a n i d e ,  10 ml w a t e r ,  and  100 ml o f  e t h a n o l  was r e f l u x e d  
f o r  a p e r i o d  o f  12 h o u r s .  When t h e  r e a c t i o n  m ix tu r e  was 
p o u re d  i n t o  w a t e r ,  a w h i t e  s o l i d  was p ro d u c e d .  T h is  m a t e r i a l  
was c o l l e c t e d  by  f i l t r a t i o n  and  d r i e d  i n  a i r .  I t  p ro v e d  to  
b e  i n s o l u b l e  i n  common o r g a n i c  s o l v e n t s  and  d id  n o t  m e l t  up 
t o  2 5 0 ° .  The m a t e r i a l  p ro d u c e d  seem ed t o  h av e  t h e  c h a r a c t e r ­
i s t i c s  o f  a p o ly m e r .
The same r e a c t i o n  was a t t e m p t e d  w i t h  a c e to n e  an d  
d im e th y lfo rm a m id e  a s  s o l v e n t s .  I n  t h e s e  c a s e s  t h e  m a t e r i a l  
o b t a i n e d  showed no i n c o r p o r a t i o n  o f  t h e  cyano  g ro u p  a s  
i n d i c a t e d  by  i n f r a r e d  s p e c t r o s c o p y .
P r e p a r a t i o n  o f  M ethy l 1 1 - (£ -H y d ro x y m e th y lb e n z o y l) -u n d e c a n o a te  (LXX) .
A m ix t u r e  o f  2 g (0 .0 0 5 5  m o le )  o f  l l - ( £ - a c e t o x y m e t h y l -  
b e n z o y l ) - u n d e c a n o ic  a c i d ,  1 .3  g ( 0 .0 1  m o le )  o f  o x a l y l  c h l o r i d e  
an d  50 ml o f  a n h y d ro u s  e t h y l  e t h e r  was s t i r r e d  a t  room 
t e m p e r a t u r e  f o r  a p e r i o d  o f  12 h o u r s .  Then t h e  s o l v e n t  and  
e x c e s s  o x a l y l  c h l o r i d e  w ere  rem oved i n  v a c u o , and  a n  e x c e s s
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o f  m e th a n o l  was a d d e d .  A f t e r  b e in g  s t i r r e d  f o r  2 h o u r s ,  t h e  
r e a c t i o n  m ix t u r e  was a d d ed  t o  w a t e r .  Two e t h e r e a l  e x t r a c t s  
w ere  w ashed  w i t h  s a t u r a t e d  sod ium  c h l o r i d e  s o l u t i o n ,  s a t u r a t e d  
sod ium  b i c a r b o n a t e  s o l u t i o n ,  a n d  f i n a l l y  a g a i n  w i t h  sodium  
c h l o r i d e  s o l u t i o n .  A f t e r  t h e  s o l u t i o n  h a d  b e e n  d r i e d  o v e r  
a n h y d ro u s  m agnesium  s u l f a t e  a n d  c o n c e n t r a t e d  i n  v a c u o  a  
s o l i d  r e m a in e d .  T h is  m a t e r i a l  was r e c r y s t a l l i z e d  tw ic e  f ro m  
c h lo ro f o r m - h e x a n e  s o l u t i o n  a n d  m e l t e d  from  7 6 -7 8 ° .  An 
i n f r a r e d  s p e c t ru m  (No. 7322) showed no a b s o r p t i o n  i n  th e  
r e g i o n  o f  3600-3300  cm ^ an d  a  c a r b o n y l  s t r e t c h i n g  band  
a t  1740 cm An nmr s p e c t ru m  (No. 3973) showed a  l a c k  o f  
a b s o r p t i o n  a t  5 .1 7  ppm an d  two new s i n g l e t s  a t  4 .7 5  ppm a n d
3 .6 7  ppm.
A n a l . C a lc d  f o r  ^ q H ^ q O ^ :  C, 7 1 .8 2 3 H, 9 . 0 4 .
Found: C, 7 1 .7 3 ;  H, 9 .0 2 .
F i s c h e r  E s t e r i f i c a t i o n  o f  1 1 - (£ -H y d ro x y m e th y lb e n z o y l ) - u n d e c a n o ic  
A c i d .
A s o l u t i o n  o f  1 .5  g ( 0 .0 0 4 7  m ole)  o f  l l - ( £ - h y d r o x y -  
m e th y lb e n z o y l ) - u n d e c a n o ic  a c i d  d i s s o l v e d  i n  50 ml o f  s a t u r a t e d  
m e t h a n o l i c  h y d ro g e n  c h l o r i d e  was r e f l u x e d  f o r  2 h o u r s .  The 
r e a c t i o n  m ix tu r e  was a d d ed  t o  w a t e r  a n d  e x t r a c t e d  s e v e r a l  
t im e s  w i t h  e t h e r .  The com bined e t h e r e a l  e x t r a c t s  w e re  w ashed  
s e v e r a l  t im e s  w i th  s a t u r a t e d  sod ium  c h l o r i d e  s o l u t i o n  and  t h e n  
d r i e d  o v e r  a n h y d ro u s  m agnesium  s u l f a t e .  E v a p o r a t i o n  o f  t h e  
s o l v e n t  ^ n  v a c u o  p ro d u c e d  a  y e l l o w i s h  s o l i d ,  w hich  was 
r e c r y s t a l l i z e d  from  a  b e n z e n e -h e x a n e  s o l u t i o n .  The m a t e r i a l  
o b t a i n e d  h a d  a  m e l t i n g  p o i n t  o f  7 6 - 7 8 ° ,  i d e n t i c a l  t o  th e  
p r e v i o u s l y  p r e p a r e d  an d  c h a r a c t e r i z e d  m e th y l  l l - ( |> - h y d r o x y -  
m e th y lb e n z o y l ) - u n d e c a n o a t e  (LXX). A m ix t u r e  m e l t i n g  p o i n t  
showed no d e p r e s s i o n ,  a n d  b o th  t h e  i n f r a r e d  (No. 7815) a n d  nmr
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(No. 4131) s p e c t r a  o f  t h i s  m a t e r i a l  w ere  i d e n t i c a l  i n  a l l  
r e s p e c t s  t o  a u t h e n t i c  e s t e r .
F i s c h e r  E s t e r i f i c a t i o n  o f  1 1 - ( j j -A c e to x y m e th y lb e n z o y l)  - u n d e c a n o ic  
A c i d .
A s o l u t i o n  o f  3 . 6  g ( 0 .0 1  m o le )  o f  1 1 - ( £ - a c e to x y m e th y l -  
b e n z o y l ) - u n d e c a n o i c  a c i d  i n  100 ml o f  m e th a n o l  was s a t u r a t e d  
w i t h  h y d ro g e n  c h l o r i d e  and  t h e n  r e f l u x e d  f o r  a p e r i o d  o f  
t h r e e  h o u r s .  The r e a c t i o n  m ix t u r e  was p o u re d  i n t o  w a t e r  
a n d  s u b s e q u e n t ly  e x t r a c t e d  s e v e r a l  t im e s  w i t h  e t h e r .  The 
com bined  e t h e r e a l  e x t r a c t s  w e re  w ashed  w i t h  s a t u r a t e d  sod ium  
" c h lo r id e  s o l u t i o n  and  d r i e d  o v e r  a n h y d ro u s  m agnesium  s u l f a t e .  
E v a p o r a t i o n  o f  t h e  s o l v e n t  i n  v acuo  and  r e c r y s t a l l i z a t i o n  o f  
t h e  r e s u l t i n g  s o l i d  f rom  e t h e r - l i g r o i n  (bp 3 0 - 6 0 ° )  gave  
1 .7  g (47%) o f  a  m a t e r i a l  m e l t i n g  a t  7 7 - 7 8 .5 ° .  An i n f r a r e d  
s p e c t ru m  (No. 7270) showed no  a c i d  a b s o r p t i o n  a t  3600-3300  
cm * and  a c a r b o n y l  f r e q u e n c y  a t  1740 cm * .  An nmr s p e c t ru m  
(No. 4642) showed l a c k  o f  a b s o r p t i o n  a t  5 .1 7  ppm and  new 
s i n g l e t  a b s o r p t i o n  a t  4 .7 5  ppm and  3 .6 6  ppm. T hese  s p e c t r a  
w e re  i d e n t i c a l  i n  a l l  r e s p e c t s  t o  t h o s e  o f  a u t h e n t i c a l l y  
c h a r a c t e r i z e d  m e th y l  1 1 - ( j> -h y d ro x y m e th y lb e n zo y l)  - u n d e c a n o ic  
a c i d  (LXX).
A t te m p te d  P r e p a r a t i o n  o f  1 1 - ( £ - a c e to x y m e th y lb e n z o y l ) - u n d e c a n a l  
(LXXV).
A s o l u t i o n  o f  2 g (0 .0 0 5 5  m o le )  o f  1 1 - ( £ - a c e to x y m e th y l -  
b e n z o y l ) - u n d e c a n o i c  a c i d ,  7 .3  g (0 .0 1  m ole)  o f  o x a l y l  c h l o r i d e ,  
and  100 ml o f  d ry  e t h e r  was s t i r r e d  a t  room t e m p e r a t u r e  f o r  a  
p e r i o d  o f  two h o u r s .  Removal o f  e x c e s s  a c i d  c h l o r i d e  and 
s o l v e n t  i n  vacuo  p ro d u c e d  2 .1  g o f  a  s o l i d ,  whose i n f r a r e d  
s p e c t r u m  (No. 8900) showed l a c k  o f  a b s o r p t i o n  i n  t h e  r e g i o n s  
o f  3600-33 00  cm” '*' and  1720 cm” * and  a new h i g h  e n e rg y  a b s o r p ­
t i o n  b an d  a t  1790 cm” * .  The a c i d  c h l o r i d e  th u s  o b t a i n e d  was 
u s e d  w i t h o u t  f u r t h e r  p u r i f i c a t i o n .
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A s o l u t i o n  o f  t h e  a c i d  c h l o r i d e  p r e p a r e d  above  i n  
50 ml o f  d ig ly m e  was c o o le d  t o  -7 8 °  i n  a n  a c e t o n e - d r y  i c e  
b a t h  and  sw ep t c o n t i n u o u s l y  w i t h  a  s t r e a m  o f  n i t r o g e n .  A 
m ix tu r e  o f  2 .5  g ( 0 .0 1  m ole) o f  l i t h i u m  alum inum  t r i - t >  
b u to x y h y d r id e  i n  50 ml o f  d r y  d ig ly m e  was a d d ed  t o  t h e  
m e c h a n ic a l ly  s t i r r e d  s o l u t i o n  o f  a c i d  c h l o r i d e  o v e r  a  
p e r i o d  o f  1 h o u r .  The r e a c t i o n  m ix tu r e  was th e n  a l lo w e d  
t o  warm t o  room t e m p e r a tu r e  an d  s u b s e q u e n t ly  p o u re d  i n t o  
a c i d i f i e d  i c e - w a t e r .  The aq u eo u s  m ix tu r e  was e x t r a c t e d  
s e v e r a l  t im e s  w i t h  e t h e r ,  and  t h e  com bined e t h e r e a l  e x t r a c t s  
w ere  w ashed s e v e r a l  t im e s  w i th  s a t u r a t e d  sodium  c h l o r i d e  s o l u ­
t i o n ,  and  d r i e d  o v e r  a n h y d ro u s  m agnesium  s u l f a t e .  The s o l i d  
p ro d u c e d  by  rem ova l o f  s o l v e n t  i n  v acu o  was r e c r y s t a l l i z e d
from  e t h e r e - h e x a n e  s o l u t i o n  an d  h a d  a  m e l t i n g  p o i n t  o f  9 3 -9 5 ° .
37A ch ro m ic  a c i d  t e s t  f o r  a ld e h y d e s  p ro v e d  n e g a t i v e .  An 
nmr s p e c t ru m  (No. 3678) showed no a b s o r p t i o n  i n  t h e  r e g i o n  
o f  10 ppm c h a r a c t e r i s t i c  o f  t h e  a ld e h y d ic  p r o t o n .  B oth th e  
nmr s p e c t ru m  and  t h e  i n f r a r e d  sp e c t ru m  (No. 6978 B) w ere  
i d e n t i c a l  i n  a l l  r e s p e c t s  t o  t h o s e  o f  t h e  s t a r t i n g  a c i d .
A m ix tu r e  m e l t i n g  p o i n t  w i th  a u t h e n t i c  s t a r t i n g  m a t e r i a l  
showed no d e p r e s s i o n .
Two s u b s e q u e n t  a t t e m p t s  w ere  made t o  p r e p a r e  t h i s  
compound w i th  t e t r a h y d r o f u r a n  a s  th e  s o l v e n t  and  a  f r e s h  
b a t c h  o f  l i t h i u m  alum inum  t r i - j t - b u t o x y h y d r i d e . B oth  e f f o r t s  
l e d  o n ly  t o  r e c o v e r y  o f  t h e  h y d r o ly z e d  s t a r t i n g  m a t e r i a l .
P r e p a r a t i o n  o f  1 1 - [ £ - P ia c e to x y m e th y l ) b e n z o y l ] - u n d e c a n o ic  
A c id  (L X X II) .
A s o l u t i o n  o f  40 ml o f  g l a c i a l  a c e t i c  a c i d ,  39 ml o f  
a c e t i c  a n h y d r id e ,  and  7 .5  g (0 .0 2 7  m o le )  o f  l l - ( £ - t o l u y l ) -  
u n d e c a n o ic  a c i d  was c o o le d  t o  a  t e m p e r a tu r e  o f  5° i n  a n  i c e -  
s a l t  b a t h .  W ith m e c h a n ic a l  s t i r r i n g ,  3 .6  ml o f  c o n c e n t r a t e d  
s u l f u r i c  a c i d  was s lo w ly  a d d e d . A f t e r  t h e  a d d i t i o n  o f  a c i d  
was c o m p le te ,  7 g (0 .0 8  m ole) o f  chromium t r i o x i d e  was added
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b a tc h w is e  w h i l e  t h e  t e m p e r a t u r e  was m a i n t a i n e d  b e lo w  1 0 ° .
The r e a c t i o n  m ix t u r e  was s t i r r e d  i n  t h e  c o l d  f o r  an  a d d i ­
t i o n a l  4 h o u r s  a n d  t h e n  p o u r e d  o n to  1 1 o f  c r u s h e d  i c e .
The d i a c e t a t e  was c o l l e c t e d  by  f i l t r a t i o n  an d  w ashed  w i t h  
c o l d  w a t e r  u n t i l  no  g r e e n  c o l o r  was v i s i b l e  i n  t h e  f i l t r a t e .  
A f t e r  b e in g  d r i e d  i n  t h e  a i r ,  t h e  m a t e r i a l  am ounted  t o  7 g .
An i n f r a r e d  s p e c t r u m  (No. 6943) showed c a r b o n y l  a b s o r p t i o n  
a t  1770 , 1 715 , and  1690 cm The d i a c e t a t e  was u s e d  w i t h o u t  
f u r t h e r  p u r i f i c a t i o n .
A t te m p te d  P r e p a r a t i o n  o f  1 1 - ( j j -F o rm y lb e n z o y l)  - u n d e c a n o ic  A c id  
(LXXI) from  ■ g g p - D ia c e ta te . ' ^
A s o l u t i o n  o f  7 g o f  gem- d i a c e t a t e ,  20 ml o f  w a t e r ,
30 ml o f  e t h a n o l  an d  1 .5  ml o f  c o n c e n t r a t e d  s u l f u r i c  a c i d  
was r e f l u x e d  f o r  a  p e r i o d  o f  30 m in .  The r e a c t i o n  m ix t u r e  
was f i l t e r e d ,  and  t h e  f i l t r a t e  was c o o le d  i n  i c e .  The s o l i d  
w h ic h  p r e c i p i t a t e d  was c o l l e c t e d  b y  f i l t r a t i o n  and  r e c r y s t a l l ­
i z e d  s e v e r a l  t im e s  from  e t h e r - h e x a n e  s o l u t i o n .  The c ru d e
m a t e r i a l  g a v e  a p o s i t i v e  2 , 4 - d i n i t r o p h e n y l h y d r a z i n e  t e s t
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a s  w e l l  a s  a n  i n s t a n t a n e o u s  B o rd w e l l  t e s t .  An nmr 
s p e c t ru m  (No. 3503) o f  t h e  c ru d e  m a t e r i a l  showed a s i n g l e t  
a t  9 .8 7  ppm. A f t e r  p u r i f i c a t i o n ,  th e  m a t e r i a l  w h ich  w ould  
n o t  d i s s o l v e  i n  any  common o r g a n i c  s o l v e n t ,  s i n t e r e d  above  
105° and  f i n a l l y  m e l t e d  a t  1 4 7 -1 4 9 ° .
A n a l . C a lc d  f o r  (monomer) : C, 7 1 .6 7 ;  H, 8 .2 3 .
Found: C, 7 1 .1 1 ;  H, 8 .3 2 .
P r e p a r a t i o n  o f  M eth y l 1 1 - ( £ - F o r a y l b e n z o y l ) - u n d e c a n o a t e  ( L X I I I ) .
The gem- d i a c e t a t e  p r e p a r a t i o n  was c a r r i e d  o u t  as  
p r e v i o u s l y  d e s c r i b e d  b u t  w i t h  m e th y l  1 1 - ( £ - t o l u y l ) - u n d e c a n o a t e  
a s  t h e  s u b s t r a t e .  A f t e r  h y d r o l y s i s  w i t h  s u l f u r i c  a c i d ,  a 
s o l i d  m a t e r i a l  was o b t a i n e d  w h ich  g av e  p o s i t i v e  2 , 4 - d i n i t r o -  
p h e n y lh y d r a z in e  and  B o rd w e l l  t e s t s .  I t  was r e c r y s t a l l i z e d
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tw i c e  from  e t h e r - l i g r o i n  (bp 4 0 -6 0 )  s o l u t i o n .  The m a t e r i a l  
s i n t e r e d  abo ve  93° a n d  f i n a l l y  l i q u e f i e d  a t  1 6 1 ° . An nmr 
s p e c t r u m  (No. 4502) showed t r i p l e t s  a t  2 .9 1  and  2 .3 3 ;  a 
d o u b l e t  a t  8 .0 5 ;  s i n g l e t s  a t  1 0 .0 1  an d  3 . 6 3 ,  and  a m u l t i p l e t  
from  1 - 1 .8  ppm.
A n a l . C a lc d  f o r  ^20H2 8 ^ 4 : 7 2 .2 6 ;  H, 8 .4 9 .
Found: C, 7 1 .8 0 ;  H, 8 . 4 5 .
P r e p a r a t i o n  o f  t h e  S e m ic a rb a z o n e  o f  M ethy l 1 1 - ( j> -F o rm y lb e n z o y l) -
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u n d e c a n o a t e .
S u f f i c i e n t  w a t e r  was ad d ed  t o  a s o l u t i o n  o f  1 g 
(0 .0 0 3  m ole )  o f  m e th y l  1 1 - ( £ - f o r m y lb e n z o y l ) - u n d e c a n o a te  
i n  25 ml o f  e t h a n o l  u n t i l  t u r b i d i t y  was a c h i e v e d .  A d d i t i o n a l  
e t h a n o l  was a d d ed  t o  g i v e  a  c l e a r  s o l u t i o n ;  and t h e n  3 g (0 .0 3 6  
m o le )  o f  s e m ic a r b a z i d e  h y d r o c h l o r i d e  and  6 g o f  sod ium  a c e t a t e  
w e re  a d d e d .  The r e a c t i o n  m ix t u r e  was v i g o r o u s l y  sh a k e n  and  
p l a c e d  i n  a  b o i l i n g  w a t e r  b a t h  f o r  a  few m in u t e s .  Upon 
c o o l i n g  a  w h i t e  s o l i d  c r y s t a l l i z e d  w h ich  was c o l l e c t e d  by 
f i l t r a t i o n .  A f t e r  two r e c r y s t a l l i z a t i o n s  from  an  e t h a n o l -  
w a t e r  s o l u t i o n ,  a m a t e r i a l  m e l t i n g  a t  2 08 -21 0°  was o b t a i n e d .  
A n a l . C a lc d  f o r  C ^H ^N gO ^,:  C, 5 9 .1 7 ;  H, 7 .6 7 ;  N, 1 8 .8 2 .
Found: C, 5 9 .4 5 ;  H, 7 .7 6 ;  N, 1 8 .5 4 .
S a p o n i f i c a t i o n  o f  M eth y l 1 1 - ( p - F o r m y lb e n z o y l ) - u n d e c a n o a t e .
To 100 ml o f  a  m a g n e t i c a l l y  s t i r r e d  5%  m e th a n o l i c  
p o t a s s iu m  h y d ro x id e  s o l u t i o n  a t  a m b ie n t  t e m p e r a t u r e  was 
a d d ed  3 .3  g (0 .0 1  m o le )  o f  m e th y l  1 1 - ( p - f o r m y lb e n z o y l ) - u n d e c a n o -  
a t e .  A f t e r  a  p e r i o d  o f  1 day  t h e  r e a c t i o n  m ix t u r e  was a c i d i ­
f i e d  w i t h  6N h y d r o c h l o r i c  a c i d  an d  t h e  p r o d u c t  e x t r a c t e d  w i th  
s e v e r a l  p o r t i o n s  o f  e t h e r .  The com bined e t h e r e a l  e x t r a c t s  
w ere  w ashed  s e v e r a l  t im e s  w i t h  s a t u r a t e d  sod ium  c h l o r i d e
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s o l u t i o n  an d  d r i e d  o v e r  a n h y d ro u s  magnesium s u l f a t e .  A f t e r  
t h e  s o l v e n t  was removed JLn v a c u o , t h e r e  rem a in e d  a  s o l i d  
m a t e r i a l ,  w hich  was r e c r y s t a l l i z e d  from  an  e t h e r - l i g r o i n  
(bp  3 0 -6 0 ° )  s o l u t i o n  and  m e l t e d  o v e r  a  r a n g e  from  8 8 -1 0 6 ° .
The m a t e r i a l  o b t a i n e d  g ave  a  p o s i t i v e  B o rd w ell  t e s t .  I t s  
nmr sp e c t ru m  (No. 4645) showed t r i p l e t s  a t  2 .9 1  an d  2 .3 3 ;  a  
d o u b l e t  a t  8 .0 5 ;  a  s i n g l e t  a t  1 0 .0 1  and  a  m u l t i p l e t  a t  1 - 1 .8  
ppm. An i n f r a r e d  sp e c t ru m  (No. 10128) showed b ro a d  a b s o r p ­
t i o n  a t  3500-3300  cm ^ an d  c a rb o n y l  a b s o r p t i o n  a t  1705 and  
1690 cm
A tte m p te d  P r e p a r a t i o n  o f  1 1 - ( p - C a r b o x y b e n z o y l ) -u n d e c a n o ic  A c i d .
A s o l u t i o n  o f  7 .5  g ( 0 .0 4  m o le )  o f  s i l v e r  n i t r a t e  
i n  50 ml o f  w a te r  was a d d ed  t o  a  m a g n e t i c a l l y  s t i r r e d  s o l u ­
t i o n  o f  4 g ( 0 .1  m ole) o f  sodium  h y d ro x id e  d i s s o l v e d  i n  100 ml 
o f  w a t e r .  The r e s u l t i n g  s u s p e n s io n  o f  s i l v e r  o x id e  was c o o le d  
t o  0° and  3 .3  g ( 0 .0 1  m o le )  o f  m e th y l  1 1 - ( £ - f o r m y l b e n z o y l ) -  
u n d e c a n o a te  was a d d ed  b a tc h w i s e .  The r e a c t i o n  m ix t u r e ,  
p r o t e c t e d  from  l i g h t  a b s o r p t i o n ,  was a l lo w e d  t o  warm to  
a m b ie n t  t e m p e r a tu r e  and s u f f i c i e n t  sodium  h y d r o x id e  was 
add ed  t o  i n c r e a s e  t h e  c o n c e n t r a t i o n  t o  10%. A f t e r  48 h o u r s ,  
t h e  m ix tu r e  was f i l t e r e d ,  and  t h e  f i l t r a t e  was a c i d i f i e d  w i th  
6N h y d r o c h l o r i c  a c i d .  The p r o d u c t  was s e p a r a t e d  by  f i l t r a ­
t i o n  and  r e c r y s t a l l i z e d  from  an  e t h a n o l - w a t e r  s o l u t i o n .  The 
s o l i d  o b t a i n e d  d i d  n o t  m e l t  b e low  3 5 0 ° ,  and f u r t h e r  a t t e m p t s  
a t  c h a r a c t e r i z a t i o n  w ere abando ned .
R e a c t io n  o f  1 1 - ( g -A c e to x y m e th y lb e n z o y l) -u n d e c a n o ic  A c id  w i th  
P o ta s s iu m  P e rm a n g a n a te .
To a  m ix tu r e  o f  3 .6  g (0 .0 1  m ole) o f  l l - ( £ - a c e t o x y m e t h y l  
b e n z o y l ) - u n d e c a n o ic  a c i d  and  350 ml o f  w a t e r ,  s t i r r e d  t o g e t h e r  
i n  a  b a th  m a in t a in e d  a t  7 0 -8 0 ° ,  was added  b a tc h w is e  o v e r  a  
p e r i o d  o f  45 m in , 9 g (0 .0 1 2  m ole) o f  p o ta s s iu m  p e rm a n g a n a te .
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The m ix t u r e  was h e a t e d  f o r  a n  a d d i t i o n a l  h o u r  and  t h e n  made 
b a s i c  w i t h  10% p o t a s s i u m  h y d r o x id e  s o l u t i o n .  The m ang anese  
d i o x i d e  was rem oved by  f i l t r a t i o n  an d  t h e  f i l t r a t e  was 
a c i d i f i e d  w i t h  6N h y d r o c h l o r i c  a c i d .  The p r o d u c t  was c o l l e c t e d  
and  d r i e d  i n  a i r .  The p r o d u c t ,  a m o u n tin g  t o  2 g (60% ), p ro v e d  
t o  b e  1 1 - ( £ -h y d ro x y m e th y lb e n z o y l ) - u n d e c a n o ic  a c i d ,  a s  shown 
b y  c o m p a r is o n  w i t h  a u t h e n t i c  m a t e r i a l .  I t s  i n f r a r e d  s p e c t r u m  
(No. 7525), m e l t i n g  p o i n t ,  and  b e h a v i o r  on t h i n  l a y e r  c h ro m a to ­
g ra p h y  w ere  i d e n t i c a l  i n  a l l  r e s p e c t s .
R e a c t io n  o f  11 -  f e - A c e to x y m e th y lb e n z o y l ) - u n d e c a n o ic  A c id  w i t h  
Chromium T r i o x i d e  i n  A c e t i c  A c i d - A c e t i c  A n h y d r id e .
A sam p le  o f  3 .7 5  g ( 0 .0 1  m o le )  o f  l l - ( £ - a c e t o x y m e t h y l -  
b e n z o y l ) - u n d e c a n o i c  a c i d  was o x i d i z e d  b y  a p r o c e d u r e  s i m i l a r  
t o  t h a t  p r e v i o u s l y  d e s c r i b e d  f o r  p r e p a r a t i o n  o f  1 1 - [ £ - ( d i a c e t o x y -  
m e t h y l ) - b e n z o y l ] - u n d e c a n o ic  a c i d .  The p r o d u c t  o b t a i n e d  h a d  a 
m e l t i n g  p o i n t  o f  170° and  was i n s o l u b l e  i n  common o r g a n i c  
s o l v e n t s .  I t s  i n f r a r e d  s p e c t ru m  (No. 7570) and  nmr s p e c t ru m  
(No. 4314) b o th  show no a b s o r p t i o n  f o r  th e  a r o m a t i c  m o ie ty .
A B o rd w e l l  t e s t  was n e g a t i v e .  The m a t e r i a l  seem ed t o  b e  a 
p o ly m e r  o f  u n d e f in e d  c o m p o s i t i o n .
A t te m p te d  P r e p a r a t i o n  o f  1 2 - ( £ -H y d r o x y m e th y lb e n z o y l ) - 2 -d o d e c a -  
none  (LXXV).
T r i a l  A. -  A s o l u t i o n  o f  5 .1  g (0 .0 3 6  m ole)  o f  m e th y l  
i o d i d e  i n  50 ml o f  a n h y d ro u s  e t h e r  was added  t o  0 .7 5  g (0 .0 3 6  
m o le )  o f  m agnesium  t u r n i n g s .  A f t e r  t h e  r e a c t i o n  was c o m p le te ,
3 .3  g (0 .0 1 6  m o le )  o f  a n h y d ro u s  cadmium c h l o r i d e  was ad ded  
b a t c h w i s e ,  w i th  m e c h a n ic a l  s t i r r i n g .  A G ilm an t e s t  f o r  t h e  
p r e s e n c e  o f  G r ig n a r d  r e a g e n t  was n e g a t i v e .
To t h e  m ethy lcadm ium  r e a g e n t  p r e p a r e d  abo ve  was 
a d d e d ,  w i t h  s t i r r i n g  o v e r  a p e r i o d  o f  1 h o u r ,  6 g (0 .0 1 6  m o le )  
o f * 1 1 - ( £ - a c e t o x y m e th y lb e n z o y l ) - u n d e c a n o y l  c h l o r i d e .  A f t e r
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a d d i t i o n  was c o m p le te ,  t h e  r e s u l t a n t  r e a c t i o n  m ix t u r e  was 
s t i r r e d  and  r e f l u x e d  f o r  a n  a d d i t i o n a l  p e r i o d  o f  2 h o u r s .
The r e a c t i o n  was h y d r o ly z e d  by  a l t e r n a t e  a d d i t i o n  o f  i c e  
and  20% s u l f u r i c  a c i d .  The e t h e r e a l  l a y e r  was s e p a r a t e d  an d  
t h e  aq u eo u s  p h a s e  e x t r a c t e d  s e v e r a l  t im e s  w i t h  e t h e r .  The 
com bined  e t h e r e a l  e x t r a c t s  w ere  w ashed  w i t h  s a t u r a t e d  sod ium  
c h l o r i d e  s o l u t i o n ,  5% so d iu m  h y d r o x id e  s o l u t i o n ,  an d  f i n a l l y  
s a t u r a t e d  sod ium  c h l o r i d e  s o l u t i o n .  A f t e r  t h e  s o l u t i o n  h a d  
b e e n  d r i e d  o v e r  a n h y d ro u s  m agnesium  s u l f a t e ,  and  c o n c e n t r a t e d  
i n  v a c u o , t h e r e  re m a in e d  0 .5  g o f  r e s i d u a l  m a t e r i a l .
An i n f r a r e d  s p e c t ru m  (No. 7265) showed no  a b s o rb a n c e  
a t  3600 -320 0  cm * an d  c a r b o n y l  s t r e t c h i n g  b an ds  a t  1750 , 1700 , 
a n d  1695 cm An nmr s p e c t r u m  (No. 3978) showed a b s o r p t i o n  
a t  5 .1 7  ( s i n g l e t ,  2 H ) , 2 .9 6  ( t r i p l e t ,  2H ), 2 .3 7  ( t r i p l e t ,  3 H ) , 
an d  2 .1 7  ( s i n g l e t ,  6 H ) , b e s i d e s  t h e  u s u a l  a r o m a t i c  and 
m e th y le n e  p r o t o n  r e s o n a n c e  a b s o r p t i o n s  p r e v i o u s l y  o b s e r v e d .  
T h in  l a y e r  c h ro m a to g ra p h y  w i t h  c h lo r o f o r m  a s  e l u e n t  showed 
a  s i n g l e  homogeneous s p o t .  The y i e l d  o f  c r u d e  m a t e r i a l  was 
u n d e r  10% an d  t h e  s u b s e q u e n t  a t t e m p t  was made t o  im pro ve  t h e  
y i e l d .
T r i a l  B. -  As p r e v i o u s l y  d e s c r i b e d  i n  T r i a l  A, t h e  
m e th y l  cadmium r e a g e n t  was p r e p a r e d  by  t h e  r e a c t i o n  o f  6 . 4  g 
(0 .0 3 5  m ole)  o f  a n h y d ro u s  cadmium c h l o r i d e  w i t h  a 0 .0 7  m o la r  
s o l u t i o n  o f  m ethy lm ag nes ium  i o d i d e  i n  a n h y d ro u s  e t h e r .  To 
t h e  m e c h a n i c a l ly  s t i r r e d  s o l u t i o n  o f  m ethy lcadm ium  r e a g e n t  
was added  1 0 .2  g ( 0 .0 3  m o le )  o f  1 1 - Q > -a c e to x y m e th y lb e n z o y l ) -  
u n d e c a n o y l  c h l o r i d e  d i s s o l v e d  i n  100 ml o f  a n h y d ro u s  e t h e r .
The r e s u l t a n t  r e a c t i o n  m ix t u r e  was r e f l u x e d  f o r  3 h o u r s  and  
decom posed a s  d e s c r i b e d  i n  T r i a l  A. The n e u t r a l  m a t e r i a l  
o b t a i n e d  was s a p o n i f i e d  o v e r n i g h t  a t  a m b ie n t  t e m p e r a t u r e  i n
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27o m e th a n o l i c  p o t a s s i u m  h y d r o x id e  s o l u t i o n .  A f t e r  a c i d i f i c a ­
t i o n  w i t h  6N h y d r o c h l o r i c  a c i d ,  t h e  p r o d u c t  was e x t r a c t e d  w i t h  
s e v e r a l  p o r t i o n s  o f  e t h e r .  The e t h e r e a l  e x t r a c t s  w e re  w ashed  
w i t h  s a t u r a t e d  so d iu m  c h l o r i d e  s o l u t i o n  and  d r i e d  o v e r  
a n h y d ro u s  m agnesium  s u l f a t e .  E v a p o r a t i o n  o f  t h e  s o l v e n t  
i n  v acu o  and  r e c r y s t a l l i z a t i o n  o f  t h e  s o l i d  o b t a i n e d  from  
e t h e r - h e x a n e  s o l u t i o n  p r o d u c e d  1 .5  g (15%) o f  m e th y l  1 1 - (j>- 
h y d r o x y m e th y lb e n z o y l ) - u n d e c a n o a te ,  mp 7 4 .5 - 7 6 ° .
An nmr s p e c t ru m  (No. 4253) showed a q u a r t e t  a t  7 .4 4 ,  
t r i p l e t s  a t  2 .8 8  an d  2 . 2 8 ,  s i n g l e t s  a t  4 .7 5  and  3 .6 7 ,  and  a 
m u l t i p l e t  a t  1 - 1 .8  ppm. An i n f r a r e d  s p e c t ru m  showed key  
a b s o r p t i o n s  a t  36 0 0 -3 9 0 0  cm ^ and  1725 and  1685 cm T h ese  
s p e c t r a  w ere  i d e n t i c a l  i n  a l l  r e s p e c t s  t o  t h o s e  o f  a u t h e n t i c  
e s t e r  o b t a i n e d  p r e v i o u s l y .  A m ix t u r e  m e l t i n g  p o i n t  w i t h  
a u t h e n t i c  m a t e r i a l  showed no d e p r e s s i o n .
R e a c t io n  o f  1 1 - ( p - A c e to x y m e th y lb e n z o y l ) - u n d e c a n o y l  C h lo r id e  
w i t h  M ethy lm agnesium  I o d i d e .
The m e th y l  G r ig n a r d  r e a g e n t  was p r e p a r e d  i n  t e t r a h y d r o ­
f u r a n  from  t h e  r e a c t i o n  o f  1 .6 8  g (0 .0 7  m ole)  o f  m agnesium  
t u r n i n g s  and  9 .9  g ( 0 .0 7  m o le )  o f  m e th y l  i o d i d e .
To t h e  ab o v e  p r e p a r e d  r e a g e n t  was added  o v e r  a  p e r i o d  
o f  30 m in ,  5 . 1  g ( 0 .0 1 4  m o le )  o f  1 1 - ( £ - a c e t o x y m e t h y l b e n z o y l ) -  
u n d e c a n o y l  c h l o r i d e  d i s s o l v e d  i n  100 ml o f  t e t r a h y d r o f u r a n .
The r e s u l t a n t  r e a c t i o n  m ix t u r e  was s t i r r e d  a t  a m b ie n t  
t e m p e r a t u r e s  f o r  3 h o u r s ,  a f t e r  w h ic h  t im e  t h e  m ix tu r e  
was p o u re d  o n to  c r u s h e d  i c e .  The p r o d u c t  was o b t a i n e d  by 
h y d r o l y s i s  w i t h  s a t u r a t e d  ammonium c h l o r i d e  s o l u t i o n  and  
e x t r a c t i o n  o f  t h e  a q u eo u s  l a y e r  w i th  e t h e r .  The e t h e r e a l  
e x t r a c t s  w ere  w ashed  w i t h  s a t u r a t e d  sod ium  c h l o r i d e  s o l u t i o n  
s e v e r a l  t im e s  and  d r i e d  o v e r  a n h y d ro u s  m agnesium  s u l f a t e .  
E v a p o r a t io n  o f  t h e  s o l v e n t  i n  v acuo  p ro d u c e d  a d a r k  brown 
s o l i d .
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T h in  l a y e r  c h ro m a to g ra p h y  w i t h  a  2% m e t h a n o l - c h lo r o f o r m  
e l u e n t  showed t h e  r e a c t i o n  p ro d u c e d  a t  l e a s t  t h r e e  and  p o s s i b l y  
f o u r  d i f f e r e n t  c o m p o n e n ts .  The m a t e r i a l  was t a k e n  up a g a i n  
i n  e t h e r  and  e x t r a c t e d  w i t h  10% p o t a s s i u m  h y d r o x id e  s o l u t i o n .  
A f t e r  t h e  u s u a l  w o rk -u p ,  t h e  n e u t r a l  m a t e r i a l  p ro d u c e d  t h e  
same ch ro m a to g ram . An nmr s p e c t ru m  (No. 4315) showed no  
a b s o r p t i o n  i n  t h e  a r o m a t i c  r e g i o n ,  and  t h e  o n ly  d e f i n a b l e  
a b s o r p t i o n  was a  m u l t i p l e t  a t  1 - 1 .9  ppm. F u r t h e r  a t t e m p t s  
a t  c h a r a c t e r i z i n g  t h e  m a t e r i a l  w e re  a b an d o n e d .
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DISCUSSION OF RESULTS
As an  i n i t i a l  a p p r o a c h  t o  a  s t u d y  o f  t h e  p o s s i b l e  
o c c u r r e n c e  o f  t h e  phenomenon o f  r i n g - c h a i n  ta u to m e r i s m  i n  
m a c r o c y c l i c  s y s te m s ,  s u i t a b l e  m odels  w ould  h av e  t o  be  
c o n s t r u c t e d .  A m odel b a s e d  upon  t h e  s t r u c t u r e  o f  t h e  
m a c r o l id e  a n t i b i o t i c s ,  a  c l a s s  o f  n a t u r a l l y  o c c u r r i n g  
m a c r o c y c l i c  l a c t o n e s ,  o f f e r e d  t h e  p o s s i b i l i t y  o f  a  l i n k  
b e tw een  t h i s  i n v e s t i g a t i o n  an d  c o n j e c t u r e  c o n c e r n in g  a
mode o f  b i o s y n t h e s i s  o f  t h e s e  com pounds. The o - b r i d g e d
28l a c t o n e ,  c u r v u l a r i n  (XXXIV) h a s  t h e  n e c e s s a r y  s t r u c t u r a l  
f e a t u r e s  t o  b e  i n c o r p o r a t e d  i n  a s y n t h e t i c  schem e a im ed  a t  






I t  was e n v i s a g e d  t h a t  t h e  t y p e s  o f  compounds t h a t  
w ould  b e  p r e p a r e d  w ere  ones  c o n t a i n i n g  a  £ - p h e n y l e n e  b r i d g e  
s i n c e  t h i s  ty p e  o f  l a c t o n e  h a s  n o t  b e e n  p r e v i o u s l y  p r e p a r e d  
by  a n  i n t r a m o l e c u l a r  r e a c t i o n .  The i n c l u s i o n  o f  an  a r o m a t i c
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m o ie ty  was b a s e d  upon th e  r e p o r t s  o f  u n u s u a l  s h i e l d i n g
e f f e c t s  o b s e rv e d  i n  t h e  nmr s p e c t ru m  o f  t h e  b r i d g i n g
m e th y le n e  g ro u p s  and  would b e  a  c o n v e n ie n t  m ethod among
o t h e r s  f o r  d e te r m in in g  any  d e g re e  o f  c l o s u r e .
41Waugh an d  Fessenden  h ave  ded u ced  from  t h e o r e t i c a l  
c a l c u l a t i o n s  a n d  e x p e r im e n ta l  o b s e r v a t i o n s  t h a t  m e th y le n e  
b r i d g e d  a r o m a t i c  h y d r o c a r b o n s  d i s p l a y  u n u s u a l  nmr s p e c t r a .
The p i - e l e c t r o n s  p ro d u ce  a  r i n g  c u r r e n t  t h a t  l e a d s  t o  a  
s h i e l d i n g  o f  t h o s e  m e th y le n e  p r o to n s  r e s i d i n g  o v e r  th e  
r i n g .  I n  b o th  1 ,4 -d e c a m e th y le n e b e n z e n e  an d  1 ,4 -d o d e c a m e th y le n e  
b e n ze n e  d i s t i n c t  a b s o r p t i o n s  w ere  o b s e rv e d  f o r  t h e  a, 
m e th y le n e  p r o t o n s .  The p o s i t i o n s  o f  t h e s e  p r o to n s  were 
f u r t h e r  u p f i e l d  t h a n  t h o s e  o b s e r v e d  f o r  s a t u r a t e d ,  u n s t r a i n e d  
c y c l i c  h y d r o c a r b o n s .  A b s o r p t io n  was n o te d  i n  th e  a r e a  o f  
0 . 5 - 1 . 0  ppm, w h ich  c o u ld  o n ly  be  a t t r i b u t e d  t o  t h e  r i n g  
c u r r e n t  e f f e c t .
Two r e c e n t  exam ples o f  t h i s  phenomenon h a v e  b e e n
42 43supplied by Boekelheide and Nozoki. Boekelheide observed
t h a t  i n  t r a n s - 1 5 ,1 6 - d i m e t h y l d ih y d r o p y r e n e  (XXXV), t h e  m e th y l
g ro u p s  a t  p o s i t i o n  15 and  16 a b s o rb  a t  T  1 4 .2 5 .
XXXV
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N o z o k i ,  i n  h i s  p r e p a r a t i o n  o f  c e r t a i n  [ 8 ] - ( 2 , 5 ) - h e t e r o p h a n e s  
(XXXVI), o b s e r v e d  t h a t  s e v e r a l  o f  t h e  b r i d g i n g  m e th y le n e  
p r o t o n s  a b s o r b e d  a t  a n o m a lo u s ly  h i g h  f i e l d .
B o th  o f  t h e  e x p e r i m e n t a l  o b s e r v a t i o n s  d i s c u s s e d  may b e  
a t t r i b u t e d  t o  t h e  s h i e l d i n g  e f f e c t  g e n e r a t e d  b y  t h e  a r o m a t i c  
r i n g  c u r r e n t s .
T h e r e f o r e ,  a  g e n e r a l  s t r u c t u r e  o f  ty p e  XXXVII was 
t h e  a im  o f  any  s y n t h e t i c  scheme p l a n n e d .








Compounds o f  ty p e  XXXVII w ou ld  r e s u l t  f rom  t h e  c l o s u r e  o f  an  
(SL) - p h e n o l i c  a c i d ,  a n a lo g o u s  t o  t h e  p r e p a r a t i o n  o f  c o u m a r in s  
f ro m  a p p r o p r i a t e  o_-hydroxy a c i d s .
The f o l l o w i n g  schem e d e s ig n e d  w ould  be  a p p l i c a b l e  
t o  t h e  p r o d u c t i o n  o f  a s e r i e s  o f  a c y c l i c  p r e c u r s o r s  t o  
t h e  c o r r e s p o n d i n g  l a c t o n e s .  From c o n s i d e r a t i o n s  o f  t h e  
s t a b i l i t y  o f  m a c r o c y c l i c  r i n g s , a  r i n g  o f  15 members was 
i n i t i a l l y  s o u g h t .
Scheme 1
.+0  n Ba(OH)2 H - 0 0













S e l e c t i v e  s a p o n i f i c a t i o n  o f  d im e th y l  s e b a c a t e  by  t h e  
a c t i o n  o f  N b a r iu m  h y d r o x id e  i n  m e th a n o l  p ro d u c e d  t h e  h a l f
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a c i d  e s t e r .  A v e r y  e l e g a n t  and  s im p le  m ethod  f o r  p r o d u c in g
p h e n o l i c  e s t e r s  u s i n g  a n  o rg a n o p h o s p h a te  e s t e r  h a s  b e e n
44d e v e lo p e d  by  Kanosoka , a s  i l l u s t r a t e d  i n  Scheme 2 .
Scheme 2





15 e q .  PPE ^
0OH + R C O O H ------------------- -> 0COR
c h c i3 , A
M ethy l h y d ro g e n  s e b a c a t e  was c o n d en se d  w i t h  o - c r e s o l  
to  g iv e  a q u a n t i t a t i v e  y i e l d  o f  t h e  p h e n o l i c  e s t e r .  An £ - m e th y l  
s u b s t i t u e n t  was d e s i r e d  b e c a u s e  o f  th e  p o s s i b i l i t y  t h a t  th e  
e n s u in g  l a c t o n e  w ould  b e  c a p a b le  o f  e x h i b i t i n g  o p t i c a l  
a c t i v i t y .  The r e s u l t i n g  p h e n o l i c  e s t e r  was s u b j e c t e d  to
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45c o n d i t i o n s  o f  t h e  F r i e s  r e a r r a n g e m e n t  t o  p ro d u c e  t h e  d e s i r e d
p h e n o l i c  a c i d .  I n  a l l  th e  s y n t h e s e s  p e r fo rm e d  i n  t h i s  i n v e s t !  
g a t i o n ,  t h i s  r e a c t i o n  was fo u n d  t o  g iv e  e x t r e m e ly  p o o r  y i e l d s  
o f  c o l o r e d  m a t e r i a l s .  Compounds o f  t h e  s t r u c t u r e  XLI w ould  
b e  u s e f u l  f o r  c o n v e r s io n  t o  d e r i v a t i v e s  f o r  a  s t u d y  o f  
r i n g - c h a i n  t a u to m e r i s m .  The p h e n o l i c  a c i d  c o n t a i n s  th e  
two e s s e n t i a l  s t r u c t u r a l  f e a t u r e s  f o r  r i n g - c h a i n  ta u to m e r is m  
t o  o c c u r :  a  m o b ile  p r o to n  a n d  a  m u l t i p l e  bond .
a c i d  was t o  u s e  th e  PPE C a t a l y s t  ( X L I I ) . I t  was hoped  
t h a t  by  t r e a t m e n t  o f  XLI u n d e r  c o n d i t i o n s  o f  h ig h  d i l u t i o n  
a n  i n t r a m o l e c u l a r  e s t e r i f i c a t i o n  w ould  be  e f f e c t e d .  S e v e r a l  
a t t e m p t s  w ere  made u s i n g  t h i s  r e a g e n t ,  a n d  th e y  l e d  o n ly  t o  
r e c o v e r y  o f  t h e  s t a r t i n g  m a t e r i a l .  T h ree  c l a s s i c a l  m ethods 
w ere  t h e n  t r i e d  i n  o r d e r  t o  e f f e c t  t h e  d e s i r e d  c y c l i z a t i o n .  
The F i s c h e r  e s t e r i f i c a t i o n  a n d  a  S cho tten -B aum an n  ty p e  
r e a c t i o n  p ro d u c e d  n o t  th e  d e s i r e d  r e a c t i o n ,  b u t  o n ly  th e  
r e a c t i o n  a t  t h e  c a r b o x y l  f u n c t i o n .  T re a tm e n t  w i th  s t r o n g  
m in e r a l  a c i d  p ro d u c e d  no r e a c t i o n .  T hese  r e s u l t s  a r e  
sum m arized  i n  Scheme 3 .






p y r i d i n e
o=c- ( ch2) 8cooch3
XLI X L III
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A c o n c l u s i o n  may be  draw n t h a t  a  15-m em bered l a c t o n e  
w o u ld  h av e  a n  i n h e r e n t  d e g re e  o f  s t r a i n  t h a t  w ould  make 
i n t r a m o l e c u l a r  c l o s u r e  k i n e t i c a l l y  u n f a v o r a b l e .  —T h e r e f o r e ,  
e f f o r t s  w ere  c o n c e n t r a t e d  a t  p r o d u c in g  a l a c t o n e  c o n t a i n i n g  
17 m em bers, w h ic h  s h o u ld  be  s t r a i n - f r e e .  The s y n t h e s i s  
o f  1 1 - ( 3 - m e th y l - 4 - h y d r o x y b e n z o y l ) - u n d e c a n o ic  a c i d  (XLIV) 
was u n d e r t a k e n  t o  t e s t  t h i s  h y p o t h e s i s .  T h is  compound was 
s y n t h e s i z e d  b y  th e  same s t e p s  shown i n  Scheme 1 and  was 
s u b j e c t e d  t o  c y c l i z a t i o n  u s i n g  t h e  PPE c a t a l y s t .  A t o t a l  





c h c i3 , A
( 2 1 )
o=c - ( ch2) 10coh
XLIV
A p o s s i b l e  r e a s o n  f o r  th e  f a i l u r e  o f  th e  c l o s u r e  
o f  XLIV was t h e  s t e r i c  b u lk  o f  th e  m e th y l  g ro u p  o r t h o  t o  t h e  
p h e n o l i c  f u n c t i o n .  To e l i m i n a t e  t h i s  p o s s i b i l i t y ,  t h e  s y n ­
t h e s i s  o f  11 -  ( |> - h y d ro x y b e n z o y l ) -u n d e c a n o ic  a c i d  (XLV) was 
u n d e r t a k e n .  T h is  compound was p r e p a r e d  by  t h e  p r e v i o u s l y  
d i s c u s s e d  m ethods and  s u b j e c t e d  t o  c l o s u r e .  The r e s u l t s  









0 p y r i d i n e








A p o s s i b l e  r e a s o n  f o r  t h e  l a c k  o f  c l o s u r e  t h a t  had  
n o t  b e e n  i n v e s t i g a t e d  was t h e  e f f e c t  o f  t h e  k e to n e  c a r b o n y l  
g r o u p .  The c o n t r i b u t i o n  o f  r e s o n a n c e  s t r u c t u r e  XLVII an d  
t h e  g e o m e t r i c  l i m i t a t i o n  on  t h e  m o b i l i t y  o f  t h e  c h a i n  c a u s e d  
by  t h e  t r i g o n a l  c a r b o n  c o u ld  b e  t h e  r e a s o n s  f o r  l a c k  o f  






0 (0Ho) COH2 n
XLVII
The rem o v a l  o f  t h e  k e to n e  f u n c t i o n  was s u c c e s s f u l l y  
a c c o m p l i s h e d  by  em p lo y in g  t h e  W o l f f - K i s h n e r  r e d u c t i o n .
OH
o 1) NH2NH2







2 '  11
XLVIII
(22)
Compound XLVIII was s u b j e c t e d  t o  t h o s e  modes o f  
c y c l i z a t i o n  p r e v i o u s l y  u s e d  and t h e  r e s u l t s  a r e  sum m arized  
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(CH2 ) n COCH3
XL IX
The la c k  o f  d e s i r e d  r e a c t i v i t y  ev en  a f t e r  s e v e r a l  
s t r u c t u r a l  m o d i f i c a t io n s  seem s to  b e  r a t i o n a l i z e d  b e s t  by 
in v o k in g  k i n e t i c  a rg u m e n ts . The c o n v e r s io n  o f  a p h e n o l 
t o  i t s  e s t e r ,  a s  was p r e v io u s ly  m e n tio n e d , w ould  h av e  a 
l a r g e  e n e rg y  o f  a c t i v a t i o n .  A se c o n d  and  m ore c o g e n t 
a rg u m en t m ust b e  a  l a r g e  n e g a t iv e  e n tro p y  o f  a c t i v a t i o n .
The p r o c e s s  o f  p l a c in g  a n  e x tre m e ly  random  c h a in  i n t o  th e  
c o n s t r u c t i o n  o f  a  r i n g  i s  a h ig h ly  u n f a v o r a b le  o n e . R e a c t io n  
o f  t h e  c a rb o x y l  f u n c t i o n  and  th e  p h e n o l ic  g ro u p  m ust t a k e  
p l a c e  in  th e  p la n e  o f  th e  a ro m a t ic  r i n g ,  and  t h e r e f o r e  a l s o  
a l a r g e  d e g re e  o f  a r ra n g e m e n t m ust b e  a d o p te d  f o r  t h i s  
p r o c e s s  to  o c c u r .  F o r  t h e s e  r e a s o n s ,  e f f o r t s  to  o b t a i n  
t h e s e  p h e n o l ic  l a c to n e s  by  c y c l i z a t i o n  p r o c e s s e s  w ere  
a b a n d o n e d .
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A new a p p ro a c h  to  th e  p r e p a r a t i o n  o f  m odel p h e n o l ic
l a c to n e s  was b a s e d  upon  th e  p r o d u c t io n  o f  m a c ro c y c l ic  r i n g s
an d  s u b s e q u e n t  t r a n s f o r m a t io n  t o  th e  d e s i r e d  l a c t o n e s .
33H u isg e n  h a s  r e p o r t e d  th e  s y n t h e s i s  o f  a s e r i e s  o f  
^ - b r i d g e d  m a c ro c y c l ic  k e to n e s  o f  ty p e  L by in t r a m o l e c u l a r  






A p p l i c a t io n  o f  th e  B a e y e r - V i l l i g e r  o x i d a t i o n ^  to
t h e s e  m a c ro c y c l ic  k e to n e s  s h o u ld  p ro v id e  th e  d e s i r e d
l a c t o n e s .  A f a i r  d e g re e  o f  c o n f id e n c e  in  t h i s  p ro c e d u re
i s  p ro v id e d  by  th e  r e p o r t  o f  th e  o x id a t io n  o f  a -h y d r in d o n e





The r a t h e r  e l a b o r a t e  h ig h  d i l u t i o n  a p p a r a tu s  
33d e s c r ib e d  by  H u isg e n  c o u ld  n o t  b e  r e p ro d u c e d ;  h o w e v e r, 
b o th  l ,2 ,3 ,4 - b e n z o c y c l o t e t r a d e c a n e - l , 3 - d i e n e - 5 - o n e  (LV) an d  
l ,2 ,3 ,4 - b e n z o c y c lo h e x a d e c a - l ,3 - d i e n e - 5 - o n e  (LVI) w ere  
o b ta in e d  i n  y i e l d s  o f  10-15% , The nmr s p e c t r a  o f  t h e s e  
com pounds a r e  r e p ro d u c e d  i n  F ig u r e s  1 a n d  2 .
F ig u r e  1 
Nmr S p e c tru m  o f  LV(CDClg)
0=
b an d  c
(a  an d  d) ( b ) ( c )( e )
1 (ppm)
F ig u r e  2 
Nmr S p ec tru m  o f  LVICCS^)
0=C
CH
b an d  c
(b )
( c )( a  an d  d)
1 (ppm)4 26 38 57
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The m echanism  e l u c i d a t e d  f o r  t h i s  r e a c t i o n  p o i n t s  t o  th e  
o v e rw h elm in g  p r e f e r e n c e  f o r  p h e n y l r i n g  m ig r a t io n  i n  th e  
c o u r s e  o f  th e  r e a c t i o n .
The \S L ) -p h e n y l  a c i d  c h l o r i d e s  w ere  a l l  p r e p a r e d  by  
th e  m ethod  i l l u s t r a t e d  i n  Scheme 6 .
0 0
I I
CH,OC-(CH«) CC1 j  A n




C y c l i z a t io n  o f  th e  two a c i d  c h l o r i d e s  s y n th e s iz e d  w i l l  
r e s p e c t i v e l y  p ro d u  .= a  14 - and  a  16-m em bered k e to n e .  T hese  
tw o r i n g  s i z e s  a r e  ex am p les  o f  th e  s m a l l e s t  p a r a -p h e n y le n e  
b r id g e d  compound o b ta in e d  i n  r e a s o n a b le  q u a n t i t i e s  an d  o f  
th e  s m a l l e s t  s t r a i n - f r e e  m a c ro c y c le .  Of i n t r i n s i c  i n t e r e s t  
i n  t h e s e  p r e c u r s o r s  t o  th e  l a c to n e s  i s  th e  e f f e c t  th e  r i n g  
s i z e  h a s  upon th e  d e g re e  o f  s h i e l d i n g  o f  th e  b r id g in g  
m e th y le n e  p r o t o n s .  T h is  in f o r m a t io n  h a s  n o t  b e e n  p r e v io u s ly  




0=C-(CHo) COOCHo 2 n 5
L I (n= 8)
L I I  (n= 10)
(CH2 > n + lC00H
L I I I ;  LIV
( CH2 ) n + lC0Cl
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The nmr s p e c tru m  o f  (LV) show ed th e  i n t e n s i t y  o f  th e  
u n s h ie ld e d  to  s h i e ld e d  m e th y le n e s  was i n  th e  r a t i o  o f  1 :1 .1  
( b : c ) .  A d d i t io n  o f  two m e th y le n e  g ro u p s  i n  (LVI) i n c r e a s e d  
th e  num ber o f  s h i e ld e d  p r o t o n s .  The r a t i o  f o r  t h i s  co n - 
f o r m a t io n a l ly  m ore m o b ile  k e to n e  was fo u n d  t o  be  o f  th e  
o r d e r  o f  1 : 1 .4  ( u n s h i e ld e d : s h i e l d e d ;  b : c ) .
The s ix te e n -m e m b e re d  k e to n e  was t r e a t e d  w i th  t r i -
35f lu o r o p e r o x y a c e t i c  a c i d  to  p ro d u c e ,  a f t e r  c h ro m a to g ra p h ic  
p u r i f i c a t i o n ,  th e  d e s i r e d  1 2 -£ (h y d ro x y p h e n y l) -d o d e c a n o ic  




LVI L V II
(2 5 )
The nmr s p e c tru m  o f  t h i s  compound i s  re p ro d u c e d  in  F ig u re  3 .  
In  t h i s  com pound, i n  w h ich  an  oxygen  i s  bound  to  th e  r i n g ,  
t h e  r a t i o  o f  u n s h ie ld e d  to  s h i e ld e d  p ro to n s  i s  1 :1 .8  ( b : c ) .
F ig u r e  3 
Nmr S p e c tru m  o f  LV II (CDCl^)
(CH0) q b an d  c
2 ( a  an d  d)
8 6 47 5 3 1 (ppm)2
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T h a t t h e  p ro d u c t  i s  th e  one r e s u l t i n g  fro m  p h e n y l m ig r a t io n  
i s  c o n c l u s i v e l y  shown from  th e  nmr s p e c tru m . Any a b s o r p t io n
(jj
o f  -CH^OC0 w i l l  a p p e a r  ab o v e  3 ppm. A c h e m ic a l s t r u c t u r e  
p r o o f  was p e rfo rm e d  by  th e  h y d r o l y s i s  o f  t h i s  l a c t o n e .  
T re a tm e n t X LV III w i th  p o ta s s iu m  h y d ro x id e  i n  m e th a n o l 
p ro d u c e d  1 2 - ( |> -h y d ro x y p h e n y l) -d o d e c a n o ic  a c i d  (X L V III) , 










B oth  m e l t in g  p o i n t ,  m ix tu r e  m e l t in g  p o i n t  a n d , s i m i l a r i t y  o f  
i n f r a r e d  s p e c t r a  p ro v e d  th e  p ro p o s e d  s t r u c t u r e  o f  X L V III.
The r e a c t i o n  o f  th e  14-m em bered k e to n e  w ith  p e r o x y t r i -  
f l u o r o a c e t i c  a c i d  d id  n o t  p ro c e e d  a s  sm o o th ly  a s  t h a t  o f  
th e  16-m em bered a n a lo g .  A p ro d u c t  was o b ta in e d  t h a t  c o n s i s t e d  
o f  a t  l e a s t  f o u r  d i f f e r e n t  com ponen ts f r e e  o f  an y  s t a r t i n g  
m a t e r i a l .  The nmr s p e c tru m  o f  t h i s  m ix tu r e  show ed t h a t  
t h e r e  was a  r e l a t i v e l y  s m a ll  am ount o f  h ig h  f i e l d  a b s o r p t io n .  
The m o st m o b ile  com ponent fro m  t h i c k  l a y e r  c h ro m a to g ra p h y  
was s e p a r a t e d  an d  r e c o v e r e d .  The m a t e r i a l ,  o b ta in e d  in  
a b o u t  57o y i e l d ,  h a d  a  d o u b le t  c a rb o n y l  a b s o r p t io n  a t  1755 an d  
1735 cm"'*'. The o n ly  r e a s o n a b ly  d i s c e r n a b le  a b s o r p t io n s  i n
80
t h e  nmr w ere  a t  1 .8 - 1 .0  an d  1 - 0 .5  ppm. The h ig h  f i e l d  
a b s o r p t io n  w ould  seem  to  i n d i c a t e  t h a t  t h i s  m ig h t be  th e  
d e s i r e d  m a t e r i a l .  C om plete  c h a r a c t e r i z a t i o n  was n o t  
p o s s i b l e  b e c a u se  o f  th e  l a c k  o f  a  s u f f i c i e n t  q u a n t i t y  o f  
m a t e r i a l .
E x am in a tio n  o f  a  m odel o f  k e to n e  LV shows t h a t  t h i s  
m o le c u le  i s  q u i t e  s e v e r e ly  s t r a i n e d .  T h ere  i s  no e n e r g e t i c  
a d v a n ta g e  in  th e  c o u rs e  o f  th e  r e a c t i o n  f o r  th e  p h e n y l g ro u p  
t o  m ig r a te  t o  oxygen  and  fo rm  th e  c y c l i c  l a c to n e .  The 
15-m em bered l a c to n e  i t s e l f  i s  n o t  a  s t r a i n - f r e e  m o le c u le  
a n d , t h e r e f o r e ,  t h e r e  i s  l i t t l e  l i k e l i h o o d  o f  i t s  b e in g  
fo rm ed . The s u c c e s s f u l  o x id a t io n  o f  LVI to  LV II was 
one i n  w hich  a  s t r a i n - f r e e  sy s te m  was c o n v e r te d  i n t o  a  
s i m i l a r l y  s t r a i n l e s s  s t r u c t u r e .
A new a p p ro a c h  was a d o p te d , aim ed  a t  e x p lo r in g  a
sy s te m  w here b o th  a  m odel r i n g  and  p o t e n t i a l  m a c ro c y c lic
r i n g  ta u to m e rs  c o u ld  be s y n th e s iz e d .  P re v io u s  e x p lo r a to r y  
47 48e f f o r t s  ’ i n  t h i s  a r e a  h a d  c e n te r e d  a ro u n d  th e  s tu d y  o f  
a  s e r i e s  o f  ^ - a c y l  a c id s  an d  a l c o h o l s .  T hese  compounds 
i n  t h e i r  c y c l i c  s t a t e  b e a r  a  m arked  s t r u c t u r a l  re se m b la n c e  
t o  th e  l a c to n e ,  c u r v u l a r in .
The i n i t i a l  s t e p  i n  t h i s  p a r t  o f  th e  i n v e s t i g a t i o n  
was th e  p r e p a r a t i o n  o f  a  s t a r t i n g  m a t e r i a l  w hich  c o u ld  be  
t r a n s fo rm e d  i n t o  v a r io u s  d e r i v a t i v e s .  I n  a  m anner a n a lo g o u s  
t o  r e p o r t e d  p r o c e d u r e s ,  l l - ( £ - t o l u y l ) - u n d e c a n o i c  a c id  (LX) 
was s y n th e s iz e d  a s  shown i n  Scheme 7 .
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A r o u te  was n eed ed  t o  a  m odel com pound, w hose 
p h y s i c a l  an d  s p e c t r a l  p r o p e r t i e s  w ould  be  o f  p rim e im p o r t­
a n c e  i n  i d e n t i f y i n g  th e  c y c l i c  member o f  a n y  e q u i l i b r iu m  
m ix tu r e .  To t h i s  e n d , compound LX was t r e a t e d  w ith  an  
e q u iv a l e n t  am ount o f  N -b ro m o su c c in im id e  to  e f f e c t  a  
p r e f e r e n t i a l  b r o m in a t io n  a t  t h e  b e n z y l ic  to lu e n e  m e th y l ,  








The c o u r s e  o f  th e  r e a c t i o n  was e a s i l y  fo l lo w e d  b y  m o n ito r in g  
th e  d is a p p e a r a n c e  i n  th e  nmr s p e c tru m  o f  th e  a b s o r p t io n  o f  
th e  to lu e n e  m e th y l g ro u p  a t  2 .3  an d  th e  a p p e a ra n c e  o f  th e  
b rom om ethy l g ro u p  a t  4 .5  ppm.
I t  was re a s o n e d  t h a t  t r e a tm e n t  o f  b rom om ethy l a c id  
(LXI) w i th  an  e q u iv a le n t  am ount o f  b a s e  u n d e r  c o n d i t i o n s  o f  
h ig h  d i l u t i o n  w ou ld  g e n e r a t e  th e  c a r b o x y la t e  a n io n  r a t h e r  th a n  
c a u s e  s o l v o l y t i c  d is p la c e m e n t  o f  th e  b ro m in e  a to m . T h is  
a n io n  w ould  h o p e f u l ly  e f f e c t  an  i n t r a m o l e c u l a r  d is p la c e m e n t  
o f  th e  b e n z y l ic  b ro m id e  to  p ro d u c e  a m a c ro c y c l ic  l a c t o n e .
A c o m p e tin g  r e a c t i o n  t h a t  may w e l l  o c c u r  i n  t h i s  s y n t h e s i s ,  
b e s id e s  h y d r o l y s i s ,  i s  th e  f o rm a t io n  o f  p o ly m e r ic  e s t e r  by 
an  i n t e r m o l e c u l a r  m echan ism . T h ese  c o n s i d e r a t i o n s  a r e  
summed up in  E q u a t io n  29 .
CH2B r
OH







0=C-(CHo) i n C00H 




T re a tm e n t o f  a  s o l u t i o n ,  w hose c o n c e n t r a t i o n  d id  n o t  
-3e x c e e d  5 x 10 M i n  th e  s u b s t r a t e ,  u n d e r  c o n d i t i o n s  o f  h ig h  
d i l u t i o n  f o r  p e r io d s  o f  up to  100 h o u rs  d id  n o t  p ro d u c e  any 
l a c t o n e .  O nly r e c o v e ry  o f  th e  s t a r t i n g  m a t e r i a l  and  
p o ly m e r f o r m a t io n  w ere  n o te d .  —
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A p o s s i b l e  l a c k  o f  r e a c t i o n  may b e  a t t r i b u t e d  to  
t h e  r a t h e r  p o o r  n a tu r e  o f  b ro m id e  io n  a s  a  l e a v in g  g roup  
i n  an  S^2 l i k e  d is p la c e m e n t  in  t h i s  s y s te m . An e x p e r im e n ta l  
d e m o n s tr a t io n  o f  t h i s  f a c t  was a c c o m p lish e d  in  th e  fo rm a tio n  
o f  l l - ( £ -h y d r o x y m e th y lb e n z o y l) - u n d e c a n o ic  a c id  (L X III)  by 
d i r e c t  d is p la c e m e n t  o f  b ro m in e  by  h y d ro x id e .  T h is  compound, 
b e in g  o f  i n t e r e s t  b e c a u s e  i t  m ig h t be a b y -p ro d u c t  i n  any  
c y c l i z a t i o n  a t t e m p t ,  was p r e p a r e d  i n  v e ry  p o o r  y i e l d  (c a  10%) 
by  r e a c t i o n  o f  p o ta s s iu m  h y d ro x id e  in  r e f l u x i n g  t e t r a h y d r o -  
f u r a n  w i th  ( p d ) •
CH2Br
o KOHTHF







A d o w n f ie ld  s h i f t  from  4 .5  to  4 .8  ppm i n  th e  nmr sp e c tru m  
was o b s e rv e d  by s u b s t i t u t i o n  o f  h y d ro x y l f o r  b rom ine  a t  th e  
b e n z y l  p o s i t i o n .
A new ta c k  was a d o p te d  in  p l a c in g  a b e t t e r  l e a v in g  
g ro u p  a t  th e  b e n z y l  p o s i t i o n  and  h o p e f u l ly  e f f e c t i n g  th e  
d e s i r e d  in t r a m o le c u la r  d is p la c e m e n t .  T re a tm e n t o f  brom o­
m e th y l a c id  (LXI) w i th  sod ium  a c e t a t e  i n  r e f l u x i n g  a c e t i c  
a c i d  p ro d u c e d  1 1 - (£ -a c e to x y m e th y lb e n z o y l) -u n d e c a n o ic  a c id  










B ecau se  compound LXIV may be  v iew ed  a s  th e  a c y l i c  m odel o f  
th e  b e n z y l  l a c to n e  LX II t h a t  w ou ld  b e  o b ta in e d ,  i t s  
s p e c t r a l  p r o p e r t i e s  w ere  o f  i n t e r e s t .  S u b s t i t u t i o n  o f  
a c e to x y  f o r  b ro m in e  a t  th e  b e n z y l  p o s i t i o n  c a u s e s  a  down- 
f i e l d  s h i f t  o f  0 .7  from  4 .5  t o  5 .2  ppm. T re a tm e n t o f  t h i s  
compound w i th  b a s e  u n d e r  c o n d i t i o n s  o f  h ig h  d i l u t i o n  l e d  
o n ly  t o  r e c o v e ry  o f  th e  s t a r t i n g  m a t e r i a l .
As a  f i n a l  e f f o r t  i n  o b t a in in g  a  m a c ro c y c l ic  l a c to n e
by  a n  i n t r a m o l e c u l a r  d is p la c e m e n t ,  a n  e x tr e m e ly  good l e a v in g  
g ro u p , £ - t o l u e n e s u l f o n y l ,  was p la c e d  a t  th e  b e n z y l  p o s i t i o n .  
T re a tm e n t o f  LXI w i th  s i l v e r  t o s y l a t e  i n  a c e t o n i t r i l e  i n  
th e  d a rk  y i e l d e d  l l - ( £ - to lu e n e s u l f o n y lm e t h y l b e n z o y l ) - u n d e -  









An u p f i e l d  d is p la c e m e n t  by  0 .6  ppm, i n  r e l a t i o n  t o  th e  
s t a r t i n g  m a t e r i a l ,  t o  5 .1  ppm was n o te d .  C y c l i z a t i o n  o f  LXV 
was a t t e m p te d ,  b u t  a g a in  o n ly  th e  s t a r t i n g  m a t e r i a l  was 
o b ta in e d .
48J o n e s  an d  P a n i c c i  h a v e  o b s e rv e d  t h a t ,  u n d e r  
c o n d i t i o n s  o f  h ig h  d i l u t i o n ,  9 - (£ -b ro m o m e th y lb e n z o y l) -  
n o n a n o ic  a c i d  c o u ld  b e  c lo s e d  t o  some d e g re e  t o  th e  b e n z y l  
l a c to n e  LXVI.
C=0
KOH




The q u e s t io n  may b e  a s k e d  a s  t o  why th e  i n c o r p o r a t i o n  o f  
j u s t  a n  a d d i t i o n a l  two m e th y le n e  g ro u p s  i n  th e  c h a in  
p r e c lu d e s  an y  c lo s u r e  e v e n  a f t e r  s e v e r a l  s t r u c t u r a l  
m o d i f i c a t i o n s .  C e r t a i n l y ,  t h e  a rg u m e n t o f  r i n g  s t r a i n  
c a n n o t  be  u s e d ,  s i n c e  i n  t h i s  sy s te m  a  s t r a i n - f r e e  r i n g  
w ou ld  be  fo rm ed . A p l a u s i b l e  r e a s o n  i s  th e  h i g h ly  u n f a v o r ­
a b l e  e n tr o p y  o f  a c t i v a t i o n .  I n  o r d e r  t o  fo rm  a  r i n g ,  a  
v e r y  m o b ile  an d  random  c h a in  m u st b e  p la c e d  i n  a  v e ry  
s p e c i f i c  p o s i t i o n  to  e f f e c t  a  b a c k s id e  d is p la c e m e n t  a t  
th e  b e n z y l  p o s i t i o n .  W ith  a  c h a in  l e n g th  o f  t e n  m e th y le n e  
g ro u p s , a  p o i n t  may p o s s i b l y  h a v e  b e e n  r e a c h e d  w here  th e  
e n tr o p y  f a c t o r  h a s  becom e so  l a r g e  t h a t  t h e r e  i s  l i t t l e
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ch an ce  f o r  p ro p e r  o r i e n t a t i o n  i n  th e  t r a n s i t i o n  s t a t e .  
A n o th e r  f a c t o r  may be  t h a t  th e  c a rb o n y l  g ro u p , w i th  i t s  
t r i g o n a l  c o n f i g u r a t i o n ,  p l a c e s  a  c o n s t r i c t i o n  upon  th e  
g e o m e tr ie s  t h a t  th e  c h a in  may a d o p t .  C oupled  w i th  th e s e  
f a c t o r s  may b e  a n  in d u c t iv e  e f f e c t  o f  th e  c a rb o n y l  g ro u p , 
m aking th e  p r o c e s s  o f  b r e a k in g  o f  th e  b e n z y l  c a rb o n -b ro m in e  
o r  c a rb o n -o x y g e n  bond in  th e  t r a n s i t i o n  s t a t e  u n f a v o r a b le .  
A lth o u g h  any  c o n c r e te  p h y s ic a l  o r  s p e c t r a l  e v id e n c e  i s  
l a c k in g ,  a n o th e r  f a c t o r  may be  t h a t  th e  c h a in  i s  i n t e r ­
a c t in g  i n  an  i n t r a -  o r  i n t e r m o le c u la r  m anner w ith  th e  
c a rb o n y l  g ro u p .
A r e p r e s e n t a t i o n  o f  t h i s  p ro p o se d  i n t e r a c t i o n  i s  





E x a m in a tio n  o f  th e  i n f r a r e d  s p e c t r a  o f  th e s e  compounds shows 
no e v id e n c e  f o r  su c h  a n  in t r a m o le c u la r  i n t e r a c t i o n .  A l a c k  
o f  a  h y d ro g e n -b o n d in g  a b s o r p t io n  i n  th e  i n f r a r e d  r u l e s  o u t  
i n t e r m o le c u la r  i n t e r a c t i o n .  F u r th e rm o re , th e  nmr s p e c t r a  
o f  th e s e  compounds show no d im in u t io n  i n  i n t e n s i t y  o f  th e  
m e th y le n e  g roup  a t o  th e  c a rb o n y l .
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A way to  g e t  a t  t h e  a n sw e rs  to  some o f  th e  p re v io u s
c o n je c t u r e s  was t o  rem ove th e  k e to n e  c a rb o n y l  g ro u p  in  some
m an n e r. An e a s y  s o l u t i o n  to  t h i s  p ro b lem  w ould  be  th e
p r e p a r a t i o n  o f  th e  d ie th y l e n e  k e t a l  o r  d i e t h y l  k e t a l .
S e v e ra l  a t t e m p ts  a t  e f f e c t i n g  th e s e  t r a n s f o r m a t io n s  le d
o n ly  t o  th e  r e c o v e ry  o f  s t a r t i n g  m a t e r i a l .  I t  h a s  b een
o b s e rv e d  t h a t  th e  c a rb o n y l  g ro u p  shows re m a rk a b le  r e s i s t a n c e
2 3t o  a  change  in  i t s  e l e c t r o n i c  c o n f i g u r a t i o n  from  sp  to  sp  . 
T hus, th o s e  r e a c t i o n s  \rfiere  no change  in  c o n f i g u r a t i o n  i s  
in v o lv e d ,  su ch  a s  se m ic a rb a z o n e  f o rm a t io n ,  a r e  known to  
o c c u r .  The o n ly  e x c e p t io n s  a r e  th o s e  r e a c t i o n s  w i th  s t r o n g  
n u c le o p h i l e s  ( h y d r id e ,  o rg a n o m e ta l l ic  r e a g e n t s ) .
A m ore p ro m is in g  a p p ro a c h  to  rem ov ing  th e  c a rb o n y l  
f u n c t io n  i s  o u t l i n e d  i n  Scheme 8 .
Scheme 8
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R e d u c tio n  o f  th e  c a r b o n y l  g ro u p  o f  LX b y  th e  W o lf f -  
K is h n e r  m ethod  l e d  t o  1 2 - ( £ - m e th y lp h e n y l ) - d o d e c a n o ic  a c i d  
(L X V II)* Rem oval o f  th e  c a rb o n y l  g ro u p  h a d  now c r e a t e d  
two b e n z y l i c  s i t e s  w here  b ro m in a t io n  m ig h t o c c u r .  A 
m ix tu r e  o f  b ro m in a t io n  p r o d u c ts  was o b ta in e d  w i th  
N -b ro m o su c c in im id e . On th e  b a s i s  o f  th e  nmr sp e c tru m , 
th e  p ro d u c t  a p p e a re d  t o  b e  a .m ix tu r e  o f  m e th y l b r o m in a t io n  
a n d  m e th y le n e  b r o m in a t io n  i n  t h e  s t a t i s t i c a l  r a t i o  o f  3 :2 .  
T re a tm e n t o f  t h i s  m ix tu r e  o f  brom o a c i d s  u n d e r  c o n d i t i o n s  
o f  h ig h  d i l u t i o n  p ro d u c e d , a f t e r  c h ro m a to g ra p h ic  s e p a r a t i o n ,  
a  n e u t r a l  l a c t o n i c  m a t e r i a l .  The nmr s p e c tru m  o f  t h i s  
m a t e r i a l  i s  r e p ro d u c e d  i n  F ig u r e  4 .
F ig u r e  4 
Nmr S p e c tru m  o f  LXIX (C D C ip
:=o
!h ( X > - ^ CH2>9 c and  d 
(b  & e ) ( c ) J  (d )( f ) (a)
1 (ppm)
A l o s s  o f  a b s o r p t io n  a t  4 . 4 ,  p r e s e n t  i n  th e  sp e c tru m  o f  
th e  s t a r t i n g  m a t e r i a l ,  an d  a  s h i f t  t o  5 .1  ppm s ig n a le d  
c o n v e r s io n  o f  th e  C I^B r g ro u p  t o  a  C I^-O  f u n c t i o n .  A k ey
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c r i t e r i o n  o f  p r o d u c t  f o r m a t io n  was th e  a p p e a ra n c e  o f  
m e th y le n e  a b s o r p t io n  a t  0 .5 - 1 .0  ppm, c o m p le te ly  a b s e n t  
i n  t h e  a c y c l i c  p r e c u r s o r .  T h ese  p r o to n s  a p p e a r in g  a t  
a b n o rm a lly  h ig h  f i e l d  a r e  i n d i c a t i v e  o f  a  g ro u p  b e in g  
i n  th e  i n f lu e n c e  o f  a  h i g h ly  s h i e l d i n g  e n v iro n m e n t. 
I n t e g r a t i o n  o f  t h i s  a r e a  show ed th e  r e l a t i o n  o f  u n s h ie ld e d  
to  s h i e ld e d  p r o to n s  i n  th e  o r d e r  o f  2 :1 .  T h is  i n d i c a t e s  
t h a t  a p p ro x im a te ly  s i x  p r o to n s  on th e  a v e ra g e  a r e  r e s i d i n g  
w i t h in  t h e  s h i e l d i n g  cone o f  th e  a ro m a tic  r i n g .  The 
i n f r a r e d  sp e c tru m  o f  LXIX c o n ta in e d  c a rb o n y l  a b s o r p t io n  
a t  1740 cm \  a s  com pared  t o  1715 cm ^ i n  th e  s t a r t i n g  
m a t e r i a l .  By th e  v e r y  n a tu r e  o f  th e  s y n t h e t i c  r o u t e  
a d o p te d ,  a  c o m p le te ly  hom ogeneous p r o d u c t  c o u ld  n o t  be  
o b ta in e d  e v en  a f t e r  r e p e a te d  p u r i f i c a t i o n s .  M ic r o a n a ly s is  
r e v e a l e d  c o n s id e r a b le  i n c o r p o r a t i o n  o f  b ro m in e  i n  th e  
l a c t o n e ,  p re su m a b ly  a t  th e  s e c o n d a ry  m e th y le n e  p o s i t i o n .
The f o r m a t io n  o f  a  c y c l i c  p r o d u c t  by  th e  m ethod  w hich  
h a d  p r e v i o u s ly  f a i l e d  seem s to  i n d i c a t e  th e  d e t r i m e n t a l  
e f f e c t  th e  c a rb o n y l  g ro u p  h a s  on c lo s u r e  to  t h i s  r i n g  
s i z e .
A s y s te m a t i c  e f f o r t  was made t o  v a r y  th e  f u n c t i o n a l  
g ro u p s  i n  th e  m odel sy s te m  in  o r d e r  t o  lo o k  f o r  th e  fo rm a ­
t i o n  o f  m a c r o c y c l ic  ta u to m e r s .  The f i r s t  p a r t  o f  t h i s  
d i s c u s s i o n  w i l l  f o c u s  on th o s e  com pounds w here  t h e  c a rb o x y l  
g ro u p  was u n ch an g ed  an d  a  new g ro u p  was in t r o d u c e d  a t  th e  
p a r a  p o s i t i o n  o f  th e  r i n g .  T h ese  s t u d i e s  w ere  p e rfo rm e d  
p r i o r  t o  th e  e v id e n c e  t h a t  th e  i n c l u s i o n  o f  a  c a rb o n y l  
g ro u p  w ou ld  p o s s ib l y  i n h i b i t  m a c ro c y c l ic  ta u to m e r is m .
The s y n t h e s i s  o f  l l - ( £ - a c e to x y m e th y lb e n z o y l ) - u n d e c a n o ic  
a c i d  (LXIV) an d  1 1 - (p h y d ro x y m e th y lb e n z o y l) -u n d e c a n o ic  a c id
(L X III )  h a v e  b e e n  p r e v i o u s ly  m e n tio n e d . The e x p e c te d  
e q u i l i b r i a ,  i f  a  m a c ro c y c l ic  t a u t o m e r i z a t i o n  o c c u r r e d ,  















The nmr s p e c tru m  o f  n e i t h e r  c o n fo u n d  show ed any  
h ig h  f i e l d  p r o to n  a b s o r p t i o n ,  e v id e n c e  a g a i n s t  r i n g  
ta u to m e r s .
An e f f o r t  w as m ade to  " t r a p "  any c y c l i c  ta u to m e r  
e x i s t i n g  i n  e q u i l i b r iu m  w i th  th e  c h a in  fo rm  by  u s e  o f  a 
F i s c h e r  e s t e r i f i c a t i o n  p r o c e d u r e .  The fo l lo w in g  Schem e, 
w h ic h  encom passes b o th  com pounds, shows th e  e x p e c te d  
e q u i l i b r i a .  U nder t h e  c o n d i t i o n s  u s e d ,  t h e  a c e to x y l  























A s i n g l e  p r o d u c t ,  m e th y l 1 1 - ( jj-h y d ro x y m e th y lb e n z o y l)  
u n d e c a n o a te  (LXX), w as o b ta in e d  fro m  th e  F i s c h e r  e s t e r i f i c a -  
t i o n  o f  e i t h e r  com pound.
D is p la c e m e n t o f  b ro m in e  by  c y a n id e  was a t t e m p te d ,  
to  p ro d u c e  t h e  v a lu a b le  i n t e r m e d i a t e  1 1 - (£ -c y a n o m e th y l-  
b e n z o y l) - u n d e c a n o ic  a c i d .  T h is  r e a c t i o n ,  a f t e r  num erous 
a t t e m p t s ,  l e d  o n ly  t o  fo rm a t io n  o f  a  p o ly m e r.
A v e r y  good c a n d id a te  f o r  th e  o b s e r v a t io n  o f  
ta u to m e r is m  w ould b e  l l - ( £ - f o r a y l b e n z o y l ) - u n d e c a n o i c  a c i d  
(L X X I). T h is  compound b e a r s  a fo rm a l  re s e m b la n c e  to  
p h th a l a ld e h y d ic  a c i d ,  a w e ll-k n o w n  exam ple  o f  a sy s te m  
e x i s t i n g  a s  a  ta u to m e r ic  m ix tu r e .  I t  was p ro p o s e d  t h a t  









The p r e p a r a t i o n  o f  t h i s  compound was a t te m p te d  by  
38o x id a t io n  o f  l l - ( £ - t o l u y l ) - u n d e c a n o i c  a c i d  by  ch ro m ic  
a c i d  i n  th e  p r e s e n c e  o f  a c e t i c  a c i d  and  a n h y d r id e .  The 
i n t e r m e d i a t e ,  l l - ( j> - d ia c e to x y m e th y lb e n z o y l) - u n d e c a n o ic  a c id  
(L X X II), u n d e r  c o n d i t i o n s  o f  a c id  h y d r o l y s i s ,  w ou ld  y i e l d  
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LXXI I
The compound o b ta in e d  was c h a r a c t e r i s t i c  o f  an  a ld e h y d e  on 
th e  b a s i s  o f  i n i t i a l  q u a l i t a t i v e  (2,4-D N P and  ch ro m ic  a c i d ) t e s t s  
and  s p e c t r a l  p r o p e r t i e s .  H ow ever, upon p u r i f i c a t i o n ,  i t  seem ed 
to  p o ly m e r iz e ,  a s  e v id e n c e d  by i t s  l a c k  o f  s o l u b i l i t y  i n  
common o r g a n ic  s o lv e n t s  and  l a c k  o f  a s h a rp  m e l t in g  p o i n t .
T h is  p o ly m e r may h a v e  b e e n  fo rm ed  by  a  h e a d - t o - t a i l  
a d d i t i o n  r e a c t i o n .
A s l i g h t  m o d i f i c a t io n  was made b y  p e r fo rm in g  th e  
o x id a t io n  w i th  m e th y l l l - ( £ - t o l u y l ) - u n d e c a n o a t e  (LIX) a s  
th e  s u b s t r a t e .  A c l e a r l y  d e f in e d  p r o d u c t ,  w h ic h  b e h a v e d  
i n  a l l  r e s p e c t s  a s  an  a ld e h y d e , was o b ta in e d .  The nmr s p e c tru m  
o f  t h i s  compound (LXX1I1) show ed a b s o r p t io n  a t  1 0 .0 1  ppm, 
and  a w e l l  c h a r a c t e r i z e d  b i s - s e m ic a rb a z o n e  was p r e p a r e d .  
H y d ro ly s is  t o  l l - ( £ - f o r m y lb e n z o y l ) - u n d e c a n o ic  a c i d  p ro d u c e d  
a compound w hose nm r s p e c tru m  la c k e d  h ig h  f i e l d  a b s o r p t io n  
and show ed no  d im in u t io n  i n  th e  i n t e n s i t y  o f  th e  a ld e h y d ic  
p r o to n  r e s o n a n c e .
An a t te m p t  w as made to  o x id iz e  th e  fo rm y l g ro u p  
by  s i l v e r  o x id e  t o  p ro d u c e  th e  d i a c i d .  C o n v e rs io n  o f  t h i s  
d i a c i d  to  i t s  a c id  c h l o r i d e  w ou ld  p ro d u c e  a  compound
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s t r u c t u r a l l y  r e s e m b l in g  p h t h a l o y l  c h l o r i d e ,  a  compound known 
t o  e x i s t  i n  a  c y c l i c  fo rm . T h is  r e a c t i o n  p ro d u c e d  o n ly  a n  
u n d e f in a b le  p o ly m e r a f t e r  s e v e r a l  a t t e m p t s .
o= c - ( ch2) 10cooch3
P o ta s s iu m  p e rm a n g a n a te  o x id a t io n  o f  l l - ( jD -a c e to x y m e th y lb e n z o y l) -  
u n d e c a n o ic  a c id  r e s u l t e d  o n ly  i n  th e  h y d r o l y s i s  o f  th e  a c e t y l  
g ro u p .
c e n te r e d  on m aking  s t r u c t u r a l  m o d i f i c a t io n s  a t  th e  c a r b o x y l  
g ro u p . A d e s i r a b l e  compound t h a t  w ould  b e  a p o s s i b l e  c a n d i ­
d a te  f o r  e x h i b i t i n g  ta u to m e r is m  i s  1 2 - (£ -h y d ro x y m e th y lb e n z o y l) -  
2 -d o d e c a n o n e  (LXXVI). The f o l lo w in g  se q u e n c e  was d e v is e d  to  
o b t a i n  t h i s  compound an d  t e s t  f o r  th e  e q u i l i b r iu m  to  be  























Compound (LXXV) was o b ta in e d  in  a y i e l d  o f  u n d e r  
107o, w h ich  was i n s u f f i c i e n t  f o r  c o m p le te  c h a r a c t e r i z a t i o n .  
H ow ever, th e  s p e c t r a l  e v id e n c e  seem ed to  c o n f i rm  th e  
p ro p o s e d  s t r u c t u r e .  When a sam p le  was h y d r o ly z e d ,  i t s  
nmr sp e c tru m  show ed no e v id e n c e  o f  a  ta u to m e r ic  e q u i l i b r iu m .
A p o s s i b l e  a l t e r n a t e  r o u t e  t o  th e  k e to n e  w ould  
r e s u l t  from  th e  r e a c t i o n  o f  a c id  c h l o r i d e  (LXXIV) w i th  m e th y l-  
m agnesium  h a l i d e  a s  shown i n  E q u a tio n  3 9 .
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ch2ococh3 ch2oh
o o5CH3MgX-> | ( J | + o t h e r  p r o d u c ts  ^3 <^
o=c-( c h 2) 10c o c i  h q / c - ( c h 2 ) 10c o c h 3
ch3
T h is  r e a c t i o n  l e d  t o  an  u n d e f in e d  p r o d u c t  w hose nmr 
s p e c tru m  la c k e d  a b s o r p t io n  i n  th e  a ro m a tic  r e g io n .
C le a v a g e  a t  th e  k e to n e  f u n c t io n  may have  r e s u l t e d  in  
th e  c o u r s e  o f  th e  r e a c t i o n .
The compound l l - ( £ - a c e to x y m e th y lb e n z o y l ) - u n d e c a n o y l  
c h l o r i d e  c o u ld  p o s s i b l y  e x i s t  in  th e  f o l lo w in g  ta u to m e r ic  
e q u i l i b r iu m .
o=c - ( ch2) 10c o c i
O OX OCOCHj
C -(C H 2 ) i o
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The o b s e rv e d  l a c k  o f  r e a c t i v i t y  o f  t h i s  a c i d  c h l o r i d e  c o u ld
p o s s i b l y  b e  e x p la in e d  b y  su c h  a n  e q u i l i b r iu m .  I n s p e c t i o n
o f  th e  nmr s p e c tru m  show ed no u n u s u a l  f e a t u r e s .  T h is
l a c k  o f  r e a c t i v i t y  was o b s e rv e d  in  th e  a t t e m p t  a t
r e d u c t io n  to  1 1 - (£ -h y d ro x y b e n z o y l) -u n d e c a n a l  (LXXV) by
49th e  m ethod  o f  Brown. R e p e a te d  r e a c t i o n  o f  t h e  a c id  
c h l o r i d e  w ith  l i t h i u m  alum inum  t r i - £ - b u t o x y h y d r id e  r e s u l t e d  
o n ly  i n  r e c o v e ry  o f  h y d ro ly z e d  s t a r t i n g  m a t e r i a l .  H ow ever, 
r e a c t i o n  w i th  m e th a n o l l e d  t o  t h e  e x p e c te d  m e th y l 1 1 - (j>- 
h y d ro x y m e th y lb e n z o y l) -u n d e c a n o a te .
T hese  r e a c t i o n s  r e i n f o r c e  th e  p r e v io u s  o b s e r v a t io n  o f  
th e  l a c k  o f  r e a c t i v i t y  o f  th e  a c i d  c h lo r i d e  t o  n u c le o ­
p h i l e s  .
sy s te m  w here  t h e  k e to n e  c a rb o n y l  g ro u p  h a d  b e e n  r e d u c e d .  
By m eans o f  th e  s y n t h e t i c  m ethods p r e v i o u s ly  d i s c u s s e d ,  
th e  fo l lo w in g  r e a c t i o n s  w ere  p e rfo rm e d .
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X = H o r  OH 
LXXIX
E x a m in a tio n  o f  t h e  nmr sp e c tru m  o f  e i t h e r  LXXVI o r  LXXVIII 
show ed no c h a r a c t e r i s t i c  h ig h  f i e l d  a b s o r p t io n .  A F i s c h e r  
e s t e r i f i c a t i o n  o f  th e  £ -h y d ro x y p h e n y ld o d e c a n o ic  a c i d  p ro d u c e d  
o n ly  th e  a c y c l i c  p r o d u c t .
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T h ese  a t t e m p ts  to  p ro d u c e  a  s e r i e s  o f  m odel compounds 
w e re  f r a u g h t  w i th  c o n s i d e r a b le  s y n t h e t i c  d i f f i c u l t y .  A lth o u g h  
many o f  th e  d e s i r e d  com pounds w ere  n o t  o b t a in e d ,  o u r  e v id e n c e  
i n d i c a t e s  a  d e c id e d  l a c k  o f  any  e q u i l i b r i a  b e tw ee n  th e  open  
c h a in  fo rm s an d  t h e i r  m a c ro c y c l ic  r i n g  ta u to m e r s .  A m ore 
d e s i r a b l e  sy s te m  t h a t  m ig h t b e  i n v e s t i g a t e d  f o r  ta u to m e r is m  
w o u ld  b e  an  o r th o - tf l^ - a c y l  a c i d  and  a l c o h o l .  T h is  ty p e  o f  
s y s te m  m ig h t h a v e  a m ore f a v o r a b le  e n tr o p y  f o r  c lo s u r e  
s i n c e  t h e  c h a in  h a s  l e s s  g e o m e tr ic  c o n s t r i c t i o n  i n  e f f e c t i n g  
a  r e a c t i o n .  An o r t h o - b a se d  sy s te m  w i l l  b e  m ore n e a r l y  l i k e  
an  a l i c y c l i c  r i n g  a n d , t h e r e f o r e ,  h a v e  l e s s  c o n s t r a i n t .  A 
lo w e r  e n e rg y  o f  a c t i v a t i o n  w o u ld , t h e r e f o r e ,  b e  h y p o th e s iz e d  
f o r  c y c l i z a t i o n  in  t h i s  s y s te m .
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